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(57) Abstract 

Compounds of formula (I), and salts and prodrugs thereof, wherein Q represents optionally substituted phenyl, naphthyl, 
indolyl, benzothiophenyl, benzofuranyl, benzyl or indazolyl ; Z represents O, S or NR 8 ; X and Y are H or are together = 0; R 1 
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RcCOOR d ; or S0 2 R c ; R 3 is H or C^alkyl, R 4 is H, Cj^alkyl or optionally substituted phenyl ; and R5 represents optionally 
substituted phenyl; are tachykinin antagonists. They and compositions thereof are useful in therapy. 
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AROMATIC COMPOUNDS, PHARMACEUTICAL COKPQ8ITIONS 
CONTAINING THEM AND THEIR USE IN THERAPY 

5 This invention relates to a class of aromatic 

compounds which are useful as tachykinin receptor 
antagonists. 

The tachykinins are a group of naturally-occurring 
peptides found widely distributed throughout mammalian 
10 tissues, both within the central nervous system and in 
the peripheral nervous and circulatory systems. The 
structures of three known mammalian tachykinins are as 
follows: 
Substance P: 

15 Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH 2 
Neurokinin v A: 

/ 

His-Lys-Thr-Asp-Ser-Phe-Val-Gly-I^u-Met-NH 2 
Neurokinin B: 

Asp-Met-His-Asp-Phe-Phe-Val-Gly-Leu-Met-NH 2 
20 Substance P is believed inter alia to be involved in 

the neurotransmission of pain sensations [Otsuka et al , 
"Role of Substance P as a Sensory Transmitter in Spinal 
Cord and Sympathetic Ganglia" in 1982 Substance P in the 
Nervous System, Ciba Foundation Symposium 91, 13-34 
25 (published by Pitman) and Otsuka and Yanagisawa, "Does 

Substance P Act as a Pain Transmitter?" TIPS (Dec. 1987) 
8 506-510], specifically in the transmission of pain in 
migraine (B,E. B- Sandberg et al, J. Med Chem, (1982) £5 
1009) and in arthritis [Levine et al in Science (1984) 
30 226 547-549]. These peptides have also been implicated 

in gastrointestinal (GI) disorders and diseases of the GI 
tract such as inflammatory bowel disease [Mantyh et al in 
Neuroscience (1988) 25 (3) 817-37 and D. Regoli in 
"Trends in Cluster Headache" Ed. Sicuteri et al Elsevier 
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It is 



Scientific Publishers, Amsterdam (1987) page 85)] 
also hypothesised that there is a neurogenic mechanism 
Tor aXitis in which substance P may play . « 
et al "A Neurogenic Mechanism for Symmetrel Arthritis 
5 in The Lancet, 11 November 1989 and Gronblad et al 

neuropeptides in Synovium of Patients with — 
Arthritis and osteoarthritis" in J. Rheumatol (1988) 
15 (12) 1807-10]. Therefore, substance P is believed to 
^involved in the inflammatory response in diseases ^ 
10 as rheumatoid arthritis and osteoarthritis [0'*™«t al 
in Arthritis and Rheumatism (1990) 11 1023-8]. Other 
Lease areas where tachykinin antagonists are believed 
to be useful are allergic conditions [Hamelet et al Can. 
j Pharmacol. Physiol. (1988) €£1361-7], 
15 Lunoregulation [L otz et al Science (1988) , «»- 21 

and Kimball et^al, J- I-unol. (1988) lil (10) 3564-9 
vasodilation, b^onchospasm, reflex or neuronal control 
the viscera [Mantyh et al, PNAS (1988) 85 3235-9] and, 
possibly by arresting or slowing ^-amyloid-mediated 
20 neurodegenerative changes [YanKner * <L. Science (1990) 
250 279-82], in senile dementia of the Alzheimer type, 
ilLimer-s disease and Down's Syndrome. Substance P may 
also play a role in demyelinating diseases such as 
B ultiple sclerosis and amyotrophic lateral sclerosis [J. 
25 Luber-Narod et. al., poster to be presented at C.I.N P. 
XVXIIth Congress, 28th J une-2nd July, 1992, in press] , 
and in disorders of bladder function such as 
detrusor hyper-reflexia (Laacet, 16th May, 1992, 1239). 
It has furthermore been suggested that tachykinins 
30 ha ve utility in the following disorders: depression, 

dysthymic disorders, chronic obstructive airways disease, 
hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina and Reynauld s 
disease, fibrosing and collagen diseases such as 
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scleroderma and eosinophillic fascioliasis, reflex 
sympathetic dystrophy such as shoulder/hand syndrome, 
addiction disorders such as alcoholism, stress related 
somatic disorders, neuropathy, neuralgia, disorders 
related to immune enhancement or suppression such as 
systemic lupus erythmatosis (European patent application 
no. 0 436 334), ophthalmic diseases such as 
conjuctivitis, vernal conjunctivitis, and the like, and 
cutaneous diseases such as contact dermatitis, atropic 
dermatitis, urticaria, and other eczematoid dermatitis 
(European patent application no. 0 394 989) . 

In view of their metabolic instability, peptide 
derivatives are likely to be of limited utility as 
therapeutic agents. It is for this reason that non- 
15 peptide tachykinin receptor antagonists are sought. 

In essence, this invention provides a class of 
potent non-peptide tachykinin receptor antagonists. By 
virtue of their non-peptide nature, the compounds of the 
present invention do not suffer from the shortcomings, in 
20 terms of metabolic instability, of known peptide-based 
tachykinin receptor antagonists. 

The following compounds are known: 
Inhibition of benzodiazepine receptor binding in 
vitro by benzyl 3-(3-indolyl)-2-aminopropionate is 
25 disclosed in Biochemical pharmacology. 30 (21) , 3016-3019 
(1981). ftr™^™- Forsch - mi), 684-685 (1982) reports 
that benzyl 3-(3-indolyl) -2-aminopropionate is an 
antisickling agent and an inhibitor of glucose transport 
in human erythrocytes in vitro. A weak inhibition of 
oestrogen binding to rat alpha-fetoprotein by benzyl 3- 
(3-indolyl) -2-aminopropionate in vitro is disclosed in L 
Steroid_Bj^chem. , 16, 503-507 (1982). There is no 
suggestion in the prior art that benzyl 3-(3-indolyl) -2- 
aminopropionate is a tachykinin receptor antagonist. 



30 
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15 



20 



25 



9Sf<n 2065-2068 discloses 4 

nit robenzy 13- 3- ^^^nO-B-O- 
nitrobenzyl 2-(l,l dime y ^dimethylethoxy 
indolylpropionate and benzyl 2 (1,1 ^ 

B etnoxy b en 2 yl *- J ^ suggested . 

indolyDprop ona« B jo . 2 . minopropionate . 

Benzyl 3- 3 ^^^^.^^incprcpionate and 4- 
trimethylnenryl 3-,<3 »doi.y disclosed in 

-P-^- ^ r;,.,. — is no 

» use in medicine, 
disclosure o£ a use 20 (1982 , discloses 

£anS£tJ ^:^; 4 -Bethylphenyl,sulphonyl-iao» 

pounds »«e found «i*£t 
t etrade=anoylphorbol-13 ««« .„ bovlne 

concanavalin *^" ted * 3 _ phe „ y l-2-aainopropionate 
lymphocytes in agent and an 

U also disclosed as an erythrocytes in 

inhibitor of ^ose transport xn * 

indolyl) propionate. There 

compound is useful in yleth0 xycarbonylamino) -3- 

4-Nitrobenzyl 2- (- ben2yl . 2 _ acetam ido-3-(3- 
( 3-indolyl)propionate ^ ii _^eroid_Biochem. ( 

indolyl) Propionate are .*\ q£ oestro gen binding to 

16, 503-507 (1982) as inhibitors 
rat alpha-fetoprotein in vitro- 
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Benzyl 3-(2-naphthyl) -2-aminopropionate is disclosed 

in £1(2) ' * 89 - 496 ( 1990) • N ° 

biological activity is attributed to the compound. 

Benzyl 3-(l-naphthyl) -2-aminopropionate is disclosed 
5 in t Phv S . Chem . 94(16) , 6237-43 (1990) . No biological 
activity is attributed to the compound. 

Benzyl 3- ( 1-naphthyl ) -2- ( 1 , l-dimethylethoxycarbonyl 
amino) propionate is disclosed in Tetrahedron Lett. , 30 
(43), 5941-5944 (1989). No biological activity is 
10 attributed to the compound. 

European Patent application no. 0 443 132 discloses 
N-methyl-N-benzyl ,3- ( 2-naphthyl )-2-(l,l- 
dimethylethoxycarbonylamino) propionamide ; 
N-methyl-N- ( 4-f luorobenzyl) -3- ( 2-naphthyl )-2-<l,l- 
15 dimethylethoxycarbonylamino) propionamide; 

N-methyl-N- (2-f luorobenzyl) -3- ( 2-naphthyl) -2- ( 1 , 1- 
dimethy lethoxycarbonylamino) propionamide ; 
N-methyl-N-benzyl -3- ( 1-naphthyl) -2- ( 1 , 1- 
dimethylethoxycarbonylamino) propionamide ; 
20 N -methyl-N-(4-fluorobenzyl)-3-(2-naphthyl)-2- 

aminopropionamide ; 

N-methyl-N- (2-f luorobenzyl) -3- (2-naphthyl) -2- 
aminopropionamide ; 

N-methyl-N- ( 3 -f luorobenzyl) -3- (2-naphthyl) -2- 
25 aminopropionamide; 

N-methyl-N-benzyl-3- ( 2-naphthyl) -2 -aminopropionamide ; 
N-methyl-N- ( 3 -f luorobenzyl) -3- (2-naphthyl) -2- (1, 1- 
dimethy lethoxycarbonylamino) propionamide ; 
as intermediates. No biological activity is attributed 

30 to the compounds. 

The present invention provides a compound of formula 

(I), or a salt or prodrug thereof: 
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NR 1 R 2 



(0 



15 



20 



25 



30 



wherein ^ttonallY substituted phenyl, 

q represents optionally s subs tituted 
optionally substituted naphthyl, optionally 
ildlyl optionally substituted benzthiophenyl, 
mdolyi P b enzofuranyl, optionally 

optionally substitu substit uted indazolyl; 

substitute* -^;Vf r ^s ^ere K* is H or 

Z represents O, s or / 

Cl " 6 TJ.l « each repress B or X and , tether for. a 
^Vana eaO ^epen^y represent^ 

r.inuoro^yl, , p.enyHC^al.yl, 

^CO^fcrW, or SO,*', -re * a„a are 

as above defined; 

R 3 represents H or and 

a - « r, .alkyl or phenyl (optxonally 

T* 4 represents H, Ci-eaJ-KY- 1 - * „ n wi 
! k , , or3 groups selected from Cl _ 6 alkyl, 
substituted by 1, 2, or 3 gr f 

C 2 - 6 al*enyl, c 2 - 6 alW, >*lo, 



WO 93/01169 



PCT/GB92/01214 



- 7 - 



trifluoromethyl, trimethylsilyl, OR a , SR a , SOR a , NR^R . 
NR a COR b , NR a C0 2 R b ; C0 2 R a or CONR 3 !^, where R a and R 
independently represent H, C 1 _ 6 alkyl, phenyl or 
trifluoromethyl) ; and 
5 R 5 represents phenyl (optionally substituted by 1, 

2, or 3 groups selected from C;L_ 6 alkyl, C 2 - 6 alkenyl, 
C 2 _ 6 allcynyl, halo, cyano, nitro, trifluoromethyl, 
trimethylsilyl, OR a , SR a , SOR a , NR a R b , NR a COR b , NR C0 2 R , 
C0 2 R a or CONR a R b , where R a and R b independently represent 
10 H, Cl _ 6 allcyl, Phenyl or trifluoromethyl); 
with the exception of 
benzyl 3-(3-indoly,l) -2-aminopropionate; 
4-nitrobenzyl 3- (3-indolyl) -2-aminopropionate ; 
4-nitrobenzyl 2- (1, i-dimethylethoxycarbonylamino) -3- (3- 

15 indolyl) propionate; 

benzyl 2 -(l,l-d>methylethoxycarbonylamino)-3-(3- 

* 

indolyl ) propionate ; 

4-methoxybenzyl 2- ( 1 , l-dimethylethoxycarbonylamino) -3- < 3- 

indolyl) propionate; 
20 2,4, 6-trimethylbenzyl 3- (3-indolyl) -2-aminopropionate; 
benzyl 3- (3-indolyl) -2- ( (4-methylphenyl) 
sulphonamido) propionate ; 

benzyl 2 -(l,l-dimethylpropyloxycarbonylamino)-3-(3- 

indoly 1 ) propionate ; 
25 4-nitrobenzyl 2-acetamido-3- ( 3-indolyl) propionate ; 
benzyl 3- ( 1-naphthyl) -2-aminopropionate ; 
benzyl 3- ( 1-naphthyl) -2- ( 1 , i-dimethylethoxycarbonyl 
amino ) prop ionate ; 

benzyl 3- ( 2-naphthyl) -2-aminopropionate ; 
30 N-methyl-N-benzyl 3- (2-naphthyl) -2- (1, 1- 
dimethylethoxycarbonylamino) propionamide ; 
N-methyl-N- ( 4-f luorobenzy 1 ) -3 - (2-naphthyl ) -2 - ( 1 , 1- 
dimethylethoxycarbonylamino) propionamide ; 
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H- m et h yl-N-(2-fluoro b en Z yl)-3-(2-napht.yl)-2 (1.1 
di.nethylethoxycarBonylaBinOpropionamxde; 

N-methyl-N-benzyl -3- (l-naphthyl) -2- (1. 1- 
diB ethylethoxycarbonylamino) V™^™^ 
N . B et tl yl-N-(4-fluoroben Z yl)-3-(2-naphthyl)-2 

aminopropionamide ; 

N - me thyl-N-(2-fluoro b enzyl)-3-(2-naphthyl) 2 
aminopropionamide ; 

N -. ffi ethyl-N-(3-fluorobenzyl)-3-(2-nap ht hyl) 2 

aminopropionamide; _ 2 -aminopropionamide; 
N -methyl-N-benzyl-3-(2 napntny ; (1 x _ 

H-metbyl-N-(3-fluc F obenzyl)-3-(2-naphthyl) 2 (1.1 

dimethylethoxycarbonylamino) propionamide ; 
benzyl 3 -phenyl-2-aminopropionate; and 
4-nitrobenzyl 3-phenyl-2-aminopropionate. 

The alkyi, alkenyl and alkynyl groups referred to 
t6 any of the above formulae may represent 
with respect to any oi w example, 
straight, branched or cyclic groups Thus *~ 
suitable alkyl groups include methyl, ethyl, n 

i n sec- iso- or tert-butyl, cyclopropyl, 

allcyl group M d suit able alkynyl 

groups include vinyl and ally J. . an 

croups include propargyl- „, loro 
The term "halo" as used herein deludes fluoro, 

CO-Tb.-. and iodo. especially chloro and fluoro. 
«here Q represents substituted phenyl, naphthyl. 

ind olX belothiophenyl. benzyl —1 or 

benzyl, suitable substituents include Ci-e alKyl. z 

al>cenyl. C 2 -e M f ' T^scr* so 2 R*. 

tri£ luoro«ethyl. triBethylsxlyl. SB SOR^. S a . 
™a„b macoRh NR a COOR b , COOR a or CONR R , vnere * 
^ are as Tbov defined, one or .ore substituents .ay be 
preset and each .ay be located at any available ru* 
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position, except, where Q 1 is optionally substituted 
indolyl or indazoiyl, the nitrogen atom. Where Q i. 
optionally substituted indolyl or indazoiyl, suitable 
nitrogen substituents include Cl - 6 alkyl, optionally 
substituted phenyl (C^aUcyl) , COOR* or o<m-rf>. wherein 
R a and R b are as above defined. 

in one embodiment, the present invention provides 

compounds of formula (IA) : 




NR 10 R n 



20 



( IA) 

wherein X, Y and Z are as defined for formula (I) ; 

q! represents a phenyl group substituted by one or 
more halo, or a group Q 2 of structure 



(R 7 )„ 




(Q 2 ) 

wherein W 1 is N-R 6 , O or S, wherein R 6 is H or Cl _ 6 

alkyl^ ^ ^ ^ independently represent N or CH, 

or both are CH 2 ; and 

when W 1 is N-R 6 either F and G are each 
independently N or CH and the dotted line represents a 
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ch cao and the dotted line is 

absent, and when « is 

each R »ay be a sub ^ ^ ^ 

position of - ^ ^ allcoxy , halo, 
inde pendently ^^"^in R x and R* each 

tri fluoromethyl or CONR R , 1 or 
independently represent H, C^e 



10 



15 



20 



25 



trifluoromethyl ; 



30 



trinuui- 

n is 0, 1, 2 or 3; , oTltlv represent H, Cj- 6 

Kl0 ana ^ — :ru y » «» 

a l*yl. phenyl(Cl-4 allCy " allcyl , Cl -6 

phenyl ring by one or more of! t or ^ 

talo .na trifl--^ 1 • = ; (optionaUy 

K* » CI 6 ci _ 6 alKoxy , halo „d 

by one or more of 
trifluoromethyi) ; 

R 12 repreS ents H or ^1-6 ^ ^ (optional iy 
R 13 represents H, Cl - 6 ^ alkenyl| 

substituted by one or more ° f ^\ rifluorom ethyl, SCH 3 , 
C2 . 6 alfcynyl, halo, cyano jo^ cqorX or 

SOCH3 , S0 2 CH 3 , OR , NR abQve def . ned) . 

COnW. where R* and R are ^ optionally 

R 14 ^presents a phenyl gr P 
v. ^rtted by one or more of C3.-6 

tri£1 uoro„e f yl ; SCH,^ E , and R V a re 
NrXcorY, NR X COORy, COOR 



as above defined; 



as auuvc — 

with the exception of 

.^itx— «T3 yle „r b onyla»lno>-3-<3- 
4-nitrobenzyl ^ 
indolyl) propionate; 
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benzyl 2- ( 1 , l-dimethylethoxycarbonylamino) -3-(3- 
indolyl) propionate; 

4-»ethoxybenzyl 2- ( 1 , l-dimethylethoxycarbonylamino) -3- ( 3- 
indolyl) propionate ; 

2,4, 6-trimethylbenzyl 3- ( 3-indolyl) -2-aminopropionate ; 
benzyl 3- (3-indolyl) -2- ( (4-methylphenyl) 
sulphonamido) propionate ; 

benzyl 2- ( 1 , i-dimethylpropyloxycarbonylamino) -3- ( 3- 
indolyl ) propionate ; 

4-nitrobenzyl 2-acetamido-3- (3-indolyl) propionate. 

The point of attachment of Q 2 may be through any 
available ring atqm, but will preferably be through F or 
G- 

one subgroup of compounds of formula (IA) are 
compounds wherein R 10 and R 11 each independently 
represent H, C^e ^ phenyKC^ alkyl) (optionally 
substituted in' the phenyl ring by one or more of Ci_ 6 
alkyl, Cx-6 alkoxy, halo and trifluoromethyl) , COR , 
COOR z or CONHR 2 where R z is as previously defined. 

Suitable values of the group Q 1 include optionally 
substituted phenyl, 3-indolyl, 1-naphthyl, 2-naphthyl, 3- 
naphthyl, benzyl, 3-indazolyl, 3-benzothiophenyl and 3- 

benzof uranyl . 

When Q 1 is optionally substituted phenyl it 

preferably represents dichlorophenyl or unsubstituted 

phenyl, more preferably 3,4-dichlorophenyl. 

Preferably Q 1 is 3-indolyl or 3-benzothiophenyl 
A preferred subgroup of compounds, according to 

formula (IA) is represented by compounds of formula (IB) 



30 
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(!B) 



• p6 R 7 R 10, R H, r", R 13 , R 14 ^ X, Y, Z and n 
where in ' ^L'^ reference to ferula (IA) . 

to *Lr^>" -resent by -pounds of — 



(IC) : 




{ic) 



wherein »». \ \ " ^ 

each as defined with reference to ™' 

ri-P the invention it is preieii-e 
In the compounds of me mv« 

X and Y together ^ p ^ Tsbly o. 

Preferably Z represents <>«««, » 

0 \r;lr e o £ 0 o»PO - according to the 
H. in one preferred group o p ^ ^ ^ 

invention, one of R ana k 

„ ^ T-.C ijd as above defined, 

and CONR R # where R c and R as an 

Particulars preferred are ^pounds wherein one of R 
and R* represents CO^alfcyl) , or C0( P henyl). 
Preferably R 4 represents H. 



that 
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. *.r»blv R 5 represents substituted phenyl, 
Preferably R rep preferably the 

e ^«=iallv disubstituted phenyl. More prefer y 
especially di ^ 3 _ and 5 . 

nhenvl substituents will r>e xo 
substituents include nxtro « 

invention is reprinted „y compounds <* «~» <ID > ' 
and salts and prodrugs thereof: 



0 




25 



30 



wherein 3 - indo lyl, 3-benzothiophenyl, 3- 

TT^CTl^n - Phenyl optionally 
indazolyl, l-napatnyi, r selected from 

substituted by one or more s^stitu nts 1 ^ 
C^allcyl, C 2 _ 6 alKenyl, C 2-e^yl, 

trif luoromethyl, trimethylsilyl, SR 2 Ra ^ 

a D b NpacOR 13 NR a COOR b , COOR a or CONR R wnere 
™ * ' m T reference to formula (I) above; 

T>b are as defined with reference ^ 

R 20 and R 21 eacn independently represent H, 
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independently represent H. C^alXyl « » 
optionaUY substituted by one or ..ore of c l-^ llty1 ' 
c, <altoxy. halo or trifluoromethyl) ; phenyl (C^allcyl) 
S substituted in the phenyl ring by one or .ore 
, ^ a ivn W halo and trifluoromethyl) , 
2^1^'«SSn^W. or S0 2R c, .here R= and 
R d are as above defined; and 

R 22 and R 23 each independently represent Cl - 6 alXyl, 
C 2 _ 6 al3cenyl, C 2 - 6 alKynyl, halo, cyano, nitro, 
t r if luoromethyl, trimethylsilyl cj- , SR* ; SOR NRR , 
NrW, NR-C0 2 R b , CG 2 R- or CONR R » where R and R" 
independently represent H, C^aUcyl, phenyl or 

trifluoromethyl) . 

Preferably Q 3 represents 3-indolyl, 3 
henzothiophenyl, 3-indazolyl, l-naphthyl, 2-naphthyl, 
Dhenvl or 3 , 4-dihalophenyl, especially 3,4- 
SZorophenyl/ According to one subgroup of compounds 
of formula (ID), Q 3 represents 3-indolyl, 3- 
benzothiophenyl, 3-indazolyl or a phenyl group 
substituted by one or more halo. 

Particularly preferred are compounds of formula (ID) 
-a ^ e -s.indolvl or 3-benzothiophenyl. 

wherein Q represents 3-indolyl or inclu de 
suitable values for the groups R* and R mclude 
„ c , alkyl, especially methyl, C0R c (where R<= is Cl - 12 
a* es P ec ally c^alfcyl such as .ethyl or cyclohe*yl 
or^henyl! especialiy unsubstituted phenyl,. COOR= where 
E = Is cl. 2 alKyl, especially c^alKyl such as, butyl, 
for example, t-butyl and S0 2 R°. especially S0 2 c„3 or 

"^Toni-subgroup of compounds of formula (XO, *° 
and R 21 each independently represent H, c x - 6 allcyl, 
phenyHCx.4al.cyl) (optionally substituted in the phenyl 
Z J, - or more of C^alKyi. «* - 6 alKo*y , halo and 
trifluLometbyl, , COR*, COOR*. CONHR or S 0 2 R*. where R 
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is Cl _ 6 alkyl or phenyl (optionally substituted by one or 
more of Ci-galkyi; Cl _ 6 alkoxy, halo and trifluoromethyl) , 
such as H, C^aHcyl, phenyl (C 1 _ 4 alkyl) (optionally 
substituted in the phenyl ring by one or more of 
Cj-ealkyl, Cj-salkoxy, halo and trifluoromethyl), COR z , 

COOR z or CONHR z . 

Preferably at least one of R 20 and R 21 is other than 
H. More preferably one of R 20 and R 21 represents COR c . 
where R c is unsubstituted phenyl or methyl. 

Particularly preferred are compounds of formula (ID) 
wherein R 22 and R 23 each represent methyl or 
trifluoromethyl, more preferably trifluoromethyl. 

For use in medicine, the salts of the compounds of 
formula (I) will be non-toxic pharmaceutical^ acceptable 
salts. Other salts may, however, be useful in the 
preparation of £he compounds according to the invention 
or of their non-toxic pharmaceutical^ acceptable salts. 
Suitable pharmaceutical^ acceptable salts of the 
compounds of this invention include acid addition salts 
20 which may, for example, be formed by mixing a solution of 
the compound according to the invention with a solution 
of a pharmaceutical^ acceptable acid such as 
hydrochloric acid, oxalic acid, fumaric acid, p- 
toluenesulphonic acid, maleic acid, succinic acid, acetic 
25 acid, trifluoroacetic acid, citric acid, tartaric acid, 
carbonic acid or phosphoric acid. Salts of amine groups 
may also comprise quaternary ammonium salts in which the 
amino nitrogen atom carries a suitable organic group such 
as an alkyl, alkenyl, alkynyl or aralkyl moiety. Thus, 
for example, when both R 1 and R 2 are other than hydrogen, 
the nitrogen atom to which they are attached may be 
further substituted to give a quaternary ammonium salt. 
Furthermore, where the compounds of the invention carry 
an acidic moiety, suitable pharmaceutical ly acceptable 
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. , sa its such as alkali 
salts thereof may include ~*^rtm salts, end alKaline 

«^ °7* c : r lc *r or — 

earth metal salts, e.g. o£ ^ invention 

Suitable -Its o £ comp ^.^e, 

—i. present invention ^^.IT 
prodrugs of the ^ ^^Ictional derivatives of 
general, such prodrugs wil 

tte compounds of formula (I, w of foOTlla 

=r£ = — - — - " 

Bundgaard,- Elsevier, 1985. mention may exist 

«« a=C f ^stereomers. It is to he 

Mt b as enters -^-J^ mixtures thereof are 
understood that all such ^ ^ lnve „ tl on. 

encompassed within the P p narmaceutical 

The invention also P~" d " * ^unds of formula 
positions comprising aoocptabl e 

m in "^/Compositions are in unit 

carrier. Preferably these P ^ powlar8 , 

' ~" "Tter^e ^resolutions « " 
granules, sterile pa ente ral or rectal 

suppositories, for solid - COBP ositions such as 

administration. P«^' t is „i*ed with a 

tablets, the principal acti ^ dieting 

0 Pharmaceutical ^J^, lac tose, 
ingredients such as co ^ 
sucrose, sorbitol, tai , ^ otner 

stearate, dicalcium phosphate gum 



WO 93/01169 



PCT/GB92/01214 



- 17 - 



pharmaceutical diluents, e.g. water, to form a solid 
preformulation composition containing a homogeneous 
mixture of a compound of the present invention, or a non- 
toxic pharmaceutical^ acceptable salt thereof. When 
5 referring to these preformulation compositions as 

homogeneous, it is meant that the active ingredient is 
dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally 
effective unit dosage forms such as tablets, pills and 
10 capsules. This solid preformulation composition is then 
subdivided into unit dosage forms of the type described 
above containing from 0.1 to about 500 mg of the active 
ingredient of the present invention. The tablets or 
pills of the novel composition can be coated or otherwise 
15 compounded to provide a dosage form affording the 

advantage of prolonged action. For example, the tablet 
or pill can comprise an inner dosage and an outer dosage 
component, the latter being in the form of an envelope 
over the former. The two components can be separated by 
20 an enteric layer which serves to resist disintegration in 
the stomach and permits the inner component to pass 
intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers 
or coatings, such materials including a number of 
25 polymeric acids and mixtures of polymeric acids with such 
materials as shellac, cetyl alcohol and cellulose 
acetate . 

The liquid forms in which the novel compositions of 
the present invention may be incorporated for 
30 administration orally or by injection include aqueous 
solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils 
such as cottonseed oil, sesame oil, coconut oil or peanut 
oil, as well as elixirs and similar pharmaceutical 
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aqu e=us suspenses n^clud syn ^ 

pyrrolidone or * ela ^ compounds of formula (I) are 
The following group or co p 
• ^o-r referred to as Group A: 

bsnsyl 3-(3 ina ( 3. 1IuJolyl) -2-l«iwpropion.t« ! 

indolyDpropion^' ^^etho.ycarbonylaMlnO^-O- 
4-methoxybenzyl 2-(i,J- 

^ 3-(3-inao 1 y 1 ,-«— ^eny» 

20 r n :« 1 T^ i ao-3- ( 3- i nao 1 y,pr=p i on at e ; 

benzyl 3-(l-naphthyl) 2 u. 
amino ) propionate ; rtT , ate - 

„-»eU>yl-H-»en 2 yl 
a^e-xy— — 
M - 1 „ethyl-»-(4-Iluorobenzyl) 3 (2 J 
a^yxe^xycar.ony^ino.propon^e 

+ -H V i-N-(2-fluorobenzyD-3-( 2 napn * 

B -„et*y 1 -H-ben 2 yl-3-<l-P«>* 1 >- 2 ^ 
Lethylethoxycar.onylaminOprop.on^de. 
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N-methyl-N-(4-f luorobenzyl) -3-(2-naphthyl) -2- 
aminopropionamide J 

N-methyl-N- (2-f luorobenzyl) -3- (2-naphthyl) -2- 

aminopropionamide ; 
5 N - me thyl-N-(3-fluorobenzyl)-3-<2-naphthyl)-2- 

aminopropionamide ; 

N-methyl-N-benzyl-3-(2-naphthyl)-2-aminopropionamide; 

N-methyl-N- ( 3 -f luorobenzyl ) -3 - ( 2-naphthyl ) -2- ( 1 , 1- 
dimethylethoxycarbonylami.no) propionamide ; 
LO benzyl 3 -(3-indolyl)-2-aminopropionate; and 

4-nitrobenzyl 3-(3-indolyl) -2-aminopropionate. 
Pharmaceutical compositions comprising one or more 
compounds of Group A in association with a 
pharmaceutical^ acceptable carrier are included within 
15 the scope of the present invention. 

The present invention further provides a process for 
the preparation^ of a pharmaceutical composition 
comprising a compound of formula (I) which process 
comprises bringing a compound of formula (I) into 
association with a pharmaceutical^ acceptable earner or 
excipient. 

The compounds of formula (I) are of value in the 
treatment of a wide variety of clinical conditions which 
are characterised by the presence of an excess of 
25 tachykinin, in particular substance P, activity. These 
may include disorders of the central nervous system such 
as anxiety, depression, psychosis and schizophrenia; 
neurodegenerative disorders such as dementia, including 
senile dementia of the Alzheimer type, Alzheimer's 
disease and Down's syndrome; demyelinating diseases such 
as MS and ALS and other neuropathology disorders such 
as peripheral neuropathy, such as diabetic and, 
chemotherapy-induced neuropathy, and postherpetic and 
other neuralgias; respiratory diseases such as chronic 
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^ ^cpase, bronchopneumonia, 
ob stxucutive ■ umMtt aiseases such as 

hronchospasm «- ^ s :" £ psoriasls , fihrositis. 
infXammatory bowel «"-"^ arthritis! al lergies such 

rrr - ^ ? - 

cutaneous disease ^such eo2eBatol a dermatitis; 

dermatitis, ^^j^ holism, stress related 
addiction disorders such as dyst rophy such as 

/n«m-ders: reflex sympathetic aystr p j 

somatxc disorders, j- eiders; adverse 

shoulder/hand syndrome, -sord- ^ 

^oiogicai react ""J^" ^ement or 

^ ^ y te^f lupus erytl.ematosis, 
suppression such as ^ and diseases of the =1 

gastrointestinal (01) diso neuro nal 
tract such as disorders -o-ated -i ^ 

control of ^ "^^r. of Madder function 
disease and incontinence, dl £ib rosing and 

such as hiadder d ^ eosinophilic 

collagen diseases such as scl« 

£a scioliasis : J^XSL su ch as angina, 

vasodilation and vasospastic disea nociocption , 

— r r^rrirro^sociated ^ r 

for example, that ^ espe cially the transmission 

o£ the "-r^^T-UL. ^ °"" dS ° f 
flrmTa may suitahly h-sed in^e 
dis0 rders * ^J^^^**^- disorders 
psychosis and schl* P ilzneiln er type, 

M Sai :Lr . - --S syndrome: respiratory 
Alzheimer's disease ast hma; inflammatory 

diseases such as bronchospasm and ^ 
dis eases such as inflammatory bowel disease, 
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osteoarthritis an, f-^^^tT^-Pl-*- 
i.unoloaical reasons »* " aJj ^ t . and diseases of 

tissues; 

"-""■•T" associated with the 
«» GI tract such as ^cerative colitis, 

neuronal control of v.scera^ such ^ ^ £low 

croun-s disease ^ ^'^ noci ception, for 
caused by vasodilation; and pa« ^ ^ ^ 

*at ^»^ 1 : r t ° th : fission of pain in 
the foregoing conditions or 

migraine. - nT ™n a (I) are particularly useful 

compounds °f M> eptlon anfl/or 

in ^ ^r'ana d -aers — — *T "* 
inflammation ana a. diabetic and 

for example, neuropathy, such etic and other 

oh e»otherapy-indu=ed neuropathy . P fl artBrlti s 
neuraloias^asthma. 

and especially migraine. lde s a compound of 

TOe present inven tion f^rthe ^ ^ 

^ '"is £ P-i"si" ofa compound seiected from 
invention is tne p* 

^^rnaXefy .-Tresent invention provides a 
expound selected fr»= inoprop . onate; 

indolyDpropionate; indo i y i)-2-aminopropionate; 

benzyl 3-(l-na P hthyl)-2-(l,l 
amino) propionate; 
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b enzyl 3- (^"^,1) -2- (1 . 1- 
N _Bethyl-N-b enzyl \ amino)p ropionamide; 

ataethyietbo^^ 1 wl) . a . (1 , X- 

N-metbyl-N-^" 

axainopropionamide; _ 3 _ (2 - n aphthyl>-2- 
a.inopropion^^ 

^noprcpiona.ia- „ _ 2 -a»inoprop«n^ • 

..-.ethyl-*-^ 1 ' 3 *, .3- (2-naphthyl) -2" (I- 

L-benzyl 3-P»enyl * vl _ 2 _aminopropionate. 
^-nitrobenzyl ^^propionate. *« * » 

therapy- ot alternative -W**' 

According to a furthe ^ £ormula (I) to 

present invention P^/^Lent *« «" 
5 L in the -ufecture of » - ^ ^ „ ««. of 

t-W^^^,. cOTpou „ ds o£ r -^ £acture 

3Q r £ . B edica»ent for - ^ ^ a „ > 

vlth a „ excess of invent ion proves th 

For example, the P 
o£ a compound ^^.IXpropionat.. 
benzyl 3-(3-i»dolyl) 
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sul p h c» M i d o)propi=nate, ethoxycarbonylaBino) . 3 .,3- 
4-nitrobenzyl 2-(i,J- aJJU 

— 1 -^r"— ~ «- treatment of 
for the manufacture or tachykinins. 

in Particular the P manuf aoture of a 

^Tthe treament of « ^ 
medicament for the tre 

borders associ»W des . Bethod for the 

rae present invention al " * leal disorders 

the treatment or ^^l^J^ns, especially 
associated with an excess of tachy tion to . 

substance P. wh A ch /^xinin reducing amount 

patient in need thereof of a ta y COTiprisl „g 
o£ a compound of formula (II . ^ ^ ^ under stood that 
a compound of formula (1^ n ^ compo(ma o£ 

0 such method COBpo unds of Group ». 

£or mula ,1) is "^JZ condit ions associated with 
in the treatment of th ^ u 

an excess of tachykinins, a su rticula r about 0.01 

about 0.001 to 50 mg/*g ^ to about 1. 

25 „ about 25 »o/K 9 . ^ treat „ent of 

per day. For exemp ission of pain 

conditions involving the ^ 0 . 00 l to 25 

sensations, a suitable to x0 „,/Kg per 

mm per day. preferably about 0 0 ^ ^ ^ 

30 day , and ^f^^fon . regi men 

compounds may be = t ^ ^ ^ ^ day . 

times per aay, v*- 
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wherein 



(II) : 



x Y 




Z- — H 



NR 1 R 2 
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a defined for 
. p l R 2 B 3 f Q l f X and Y are as de Q 

- £ °r"> H ^ ^ - ~. — — - 

formula (D hase 

iodo, in the presence of - * ^ are cae5 iu» 

Fa voured „ases of use >n ^ nvenlently tt e reacts 
carbonate and sodiu. W**_^ solvent , sucn as an 
U effected in a an hydrous solvent 

al co hol . f- — forBami ae. Compounds of 
£or example, anhydrous r2 represe „t H « 

£ o»ula (ID » her " n o 7^ er E i or W a P««c tl n, 
require replaceBent of n 

*„r- the duration of tn e . ^8 an d x 

group for the a wherein z x8 n 

Tn e compounds of fo froB 
^ y together represent -O Y ^ . g Q and x an d Y 

mediates of ^J%* » ~?*T ^ 

compounds ot r« Pre ferably, tne j. 

- " '"It £ Tr-t'of a coupUn, — "* " 

is effected in the pre 

aicyclohexylcarbodiimide. 



WO 93/01169 



PCT/GB92/01214 



- 25 - 



10 



15 



20 



25 



30 



COTOOUnd s — , to 

^ repress H and ^^^oxy of 
be prepared by convers on of the V ^ ^ 

pounds o< 1 \tino group, for example by 

Hydrogen and z is o ch ioride, followed 

reaction with mesyl chl °"f fOTalll k 4 b =bCSH. in the 
by action with a comp^of^ M inoiude _ £or 

presence of a base ^ ^ rMCtion „ 

r^rre-rtn . — 

such as anhydrous dimethylformamide ^ f 

^e compounds, accords to tte invent 
is m s 5Bd x and V both 7-"*^ * u LLin X and 
- corresponding com^ ° ^ «« ^ redu ci»g 

y 7"^.^, M tal hydrides, such as 

agents include for examp ^ conv eniently the 

rctronr^trra'suitahle organic solvent, such 

Tan ether, for — £^ ~ 'wherein , is 0 
intermediates of formula <IIM I 

- * - * pre^reT y "standard syntheses of 

available or may be prepared y ^ ^ 

^rJart anTT -r^. for example, in 
and As S may be prepared from 

rrrrom^Tit: si-.. — 

the latter co p solvent, e.g. pyridine, at 

ire^eredTrerature. suitably at the reflux 
temperature of the chosen solvent. 
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v and ¥ are =0 
i fCIt where X ana 

° £ £ °™ Trd the correspo^ 

and Z is S may Reaction wit* t"-* 1 

expounds of formula ^ ^ otide . foil— « ~— * 

chloride, to give an *cy 

wi th hydrogen sulpnxde. „ x ^ v both 

In t*rmediates of formula^ > at(ss of formula 

represent H may »* ^tLrTepresen * "° W 

* v and Y together rep*- n apparent 

vherem X~» dare s will be readxly 

suitable reagents ana v 

to persons sailed in the rt ^ ^ from 

expounds of formula (1^ ^ Y ^ ^ 

„«^«5 of formula CD • f R l an d R 

„ fher compounds OJ f . _ ne or both or * 

* „f formula (I) wherein one subst ituted 
compounds of form ^ optlon allY sue 

represent H may be reacted wi ^ ^ 

al U^* — ' ~ a % t-ein one or both of * - * 
compounds of formula (I) allcyl group or an 

represent an optionally s^st described in the 

acyl .roup, suitable proce^ ^ ^ one 

accompanying examples, or 

skilled in the art. (I) wher ein one or 

conversely, compounds of ^ ^ ^ or a 

bo th of R 1 and R represent^ ^ Qf f ormula 

Lzyl ^oup, »ay ^ r2 represent H by ,^ 

(I) wherein one or both of* ena tion. suitable 

5 example, ^^.^^^Uil-d in the accompanying 

reagents and " ~ ^ 

examples, or wiii 

^e art of organic Presses for the 

Wbere the ^"^"^cLraing to the invention 
ration of the compounds accor rs fflay 

30 preparation oo. stereoisomers, tnese 

«~ <^ irriyly —onal techni.es such 
be separatea, 

preparative chromatography- 



WO 93/01169 



PCI7GB92/01214 



- 27 - 



10 



15 



20 



25 



a* mav be prepared in racemic form, 
The novel compounds may be p P 

or individual enantiomers « ~ J^^i-. - novel 
enantiospecif ic synthesis by ^ ^ 

compounds may, for e ^ le ; techniqU es, such as the 

component enantiomers by stand foraation with 

formation of diastereomeric .pairs * 

an optically active^ J-J^J^^ acid . 
tartaric acid and/or M^P ^ regeneration 

flowed by fractional fflay also be 

of the free base. The nov esters or ^iaes, 

resolved by formation of diaS J^ and removal of the 

followed by chromatographic separation 

chiral ^ synthe tic sequences it may 

During any of the pro tect sensitive or 

- necessary ^ ^cules concerned. Tbis 
r ea="ve groups, °n «*o ^ protecting 

My be achieved by Beans o EE!ts£ t i2I£ _sr2SES_i!l 
groups, sue, as those deserve ^^^^3 
OxgnniC rhP-m^strx, e - . p^tgetivejrnups in 

S19aai£j:i ^s'ir b e r-ovea at a convenient 
protecting groups »ay r ^ ^ 

^seguent stage usxn, U*-™- the 

The following non-luting Ex P ion . 
preparation of compounds accords to the 
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„ . BOCL-Tryptopb- ^ ^ ^ „ ^ 

dOOrf and water UOnd). Ce * emoved fevacu* The 

residuewas^^ „ romide (B .0 f > L 

100,,ll) - 3 ' r,^) 1 added to a sol«*onof the -» 
atarf^— *• ^ ^ a. was stored 

forl6h ours. ^^'T.acetateandwater. Theorbo 
wasparti^edbetwe^th^^ ^ ^w,, 

p^ewasdHed^O, -d* M mse4 ^ ^ 
t0 gi ve a soUd which was as a white 

ac etate*etroleu» ether » ^ ^ , 

s0 Ud <6.83g>. »*.'«*-»» ° 8 J , 32 (1E , d , , . 8Hs>, 7.« 
8.00 UH, s). 7.54 (1H. * J ' f ^ 6 . 96 (lH , s,, 6.64 (3H, s>, 
(1H, t, J = 7H* ' OS OH. »• J - ^ m) , 3.29-3.28 (IB. 

m) , 2.29 (6H, s>, 1« «*• S) - * , 0 32; H> 7.20; N, 6.66%. 

Following the method of Ex ^ ^ 

compound Jp.m-^C. ^MIEOW 

aM Ute/pe tt oleu» ether (3.4g).»P 
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n0, 6.93*66 (3H,m), 5.21-5.07 (3H,m). 4.7° 

%1 ii (QH s) Found; C, 67.91; H, 6.65, K. 
(3H,s>, 3.30 UH,m), 1.41 (9H,s>. * 

6.60; C MH28 N 2 0 5 reowes C, 68.00; H, 6.70; N. 6.66%. 

^ ^OC-L-tryptophan OM ««• the ««e ~* 

:l was recced fron. ethyl — ^ ^ 
1TO133-C i H NMR(360MHx,CDCl 3 )7.99(lH, S ), 

pound: C, 70.03; H, 6.64; N, 7.10; C 23 H 26 N 2 0 4 «n-~ C 
69.93; H, 6.84; N, 7^12%. 

EXAMPLUL: ^5jDimethlbenzil^ 

(3 ulyl)rropionate d« was dissoWed in dry tatranydrrfuran 
^Saturated raethanolic hydrochloric acid UOnU « 
ITd and the reason was stirred for 16 hours, The soWe* 
IrenW M and the residue was recused *» 
InoVdiethy. ether to yield 3,5-dunethy^! 2-annno^ 
indCyDpropionate hydrochioride (0.7H) 4 a 

>H NMR (360 MHz D 6 DMSO) 8 11.09 (1H, s), 8.64 (1H, s), 7.5! 
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• r fi6 IV H, 6.52; N, 7.71%. 

Th e product of part (a) was aldei The 

pyri dine <500uL> and acetic anh y dn de <50*U 

^ „d for 16 hours and then etnyi * 
reaction was starred hydr ochloric acid 

, Th e solution was washed witnny 
was added. The sc , ^ ^ ^ ^ phase 

(5N, 50ml), brine vou cftlven t was removed in 

was dried (MgSO,), filtered and the » ^ on 

— ddffl :;^Z— --to^dthe 
sUica gel usmg ethyl ace* P ^ u( .. c 

title compound as a »taU * ' , _ ^ 

,.33 (1H, d, J = IB* 7 ' 18 <1H ; *• _ 2Hz)> 6 .„3 (1H, d, 

6 . 97 (1 H. .) 6.87 <2H, s), 6.7 ( H, 4 J - ^ 

/■ott g) Found: » 

( • ,0 7156- H, 6.88; N, 7.50%. 

0.25(H 2 O) requires C, 7U*>, ^ 

^^ d)EE ^T^ fithod of Exa xnple 4b) cyclohexyl carbonyl 
F " "d 3 dimethylben Z yl 2-amino-3-(3- 
chloride (500uL) and 3,5 dim 
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indrtyDpropionate hydrochloride (500 mg) gave the t.tle 
compound after chromatography on silica using ethyl 
acetat^etroleum ether (1:4) (O.XSg,. m.p. H3-144-C. 'H NMR 
(360 MHz, CDC1 3 ) 8 8.11 (1H, s), 7.52 (1H, d,J = 7Hz), 7.34 (1H, 
d J = 7Hz), 7.18 (1H, t, J = 'Hz), 7.09 (1H, t, J = 7Hz), 6.96 (1H. 
A 6.86 (2H, s), 6.60 (1H, d, J = 2Hz), 5.97 (1H, d, 3 . «HA 
4.97 (3H, n». 3.31 (2H, d, J = 5Hz), 2.30 (6H, s), 2.07-1*6 W 
m ) 1.80-1.10 (10H,m). Found: C, 74.35; H, 7.49; N, 6.42; 
C27 H 32 N 2 0 3 . 0.2 (H 2 0)re,uiresC, 74.51; H.7.53; N,6.47%. 

gXAMPLE_6 : S^^S^fiiffle^hxlb^fiiXl-^^ 1 ^^^^^" 
b p.n 7? rr.^n r ropionate 

Following the method of Example 4b), benzoyl chlonde 
(5 OOuL)and3,5^.ftylW2--nno-«3-indolyl)propiona«e 

hydrochloride (SOOmg, gave the title compound after 
chromatography on sUica using ethyl 

,3:2, (0.2 lg ). n,p. lffl-184-0. * NMR (360MHz, CM, « • » 
(1H , s,, 7.67 (1H, d, J = 7Hz), 7.53 (1H, d, J - ™"" M 
(4H, m>, 7.17 (ffl. ^ - 7Hz). 7.05 (1H, t, J = 7Hz,, 6.97 Oft * 
6.89 (2H. s), 6.82 (1H, d, J = 2Hz,, 6.68 (1H, d, J = 8Hz, 5.18 
(1H m), 5.06 (2H, s), 3.45 (2H, m), 2.3 (6H, s,. Found: C, 75.24, 
H.6.20; N.6.50; C 27 H 26 N 2 0 3 . 0.25(H 2 O, re,uires C, 74.90; 
H.6.22; N,6.51%. 

EMMPLE7: iM&nethvlb^n^^ 
inilul |l>rrn|Ti<T-*"- Hydrochloride 
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n- thvlbenzyl 2-amino-2-C3-indolyl)proP>onate 

hydrochloride salt (SOOmg) ^ ^ 

and sodium cyanoborohydnde (220mg> ^ e 

,, . The reaction was cooled to 0 C ana ram-' 
were added. The react. , (20nJ i) was added over 

■ u„«»«/v, 300mg) m methanol i» 
solution (38 A w/v, j <■„,!> hours and then the 

-^ror^rr^^as^oned 
solvents were removed ^ bicarb „nate 

sol u*on. ^^^^^graphyonsUica 
an oU Schwas purged by co oMamed 

*v,v1 acetate/petroleum ether 14.1^. 

3.28(2H,nu, N Oo HC1. 0.6(H 2 O) requires C, 66.43, 

6.96; N, 6.98; C 22 H 26 N 2 0 2 . ^ z 
H, 7.14; N, 7.04%. 

^^^^ N . dim et hy la m ino)-3-(3- 

diethyl ether (2.0ml). lo* fonaed was 

was stirred for 16 hours. The preapxtate win 
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fitaed and dried to yield the title compound <350mg) -* 
MFC, 'H NMR (360 MHz, D 6 DMSO). 5 U.07 (IE. 4 7.56 (1H 
d J = 7Hz), 7.4! <1H, d,' J - IB* 7.18-7.03 (3H, m). 6.67 (1H, s), 
6 42 OH, s), 4.90 (1H, d, J = 12Hs>, 4.75 (1H, d, J = 12HzM.62- 
. 4.58 (1H, m), 3.66-3.61 OR m). 3.31 OH, s), 3.38-3.29 <1H m, 
, 14 (6H, .). F..»d: C 55.69-, H, 6.12; N, 5.65 
C^oW requires C, 55.99; H, 6.13; N, 5.68*. 

EXAMPLE mEMn^dmeJhja^SSiamd^i^ 

10 igdolylteffiionate 

Following the method of Example 1, bromod.phenyl 
ethane (5.0g) end N-acety.-D^tryptophan <5.0g> gave the «b 
expound which was recrystallised from diethyl ether (MA 
m p 147-148-C, 'H NMR (360MHz, CDa 3 ) 5 7.88 (1H, s), 7.47 
„ ( 1H , d, J = 7Hz), W4-7.28 (15H, m), 6.67 (1H, s), 6.40 <1H d, 
. 2Hz), 5.95 (1H, d, J = 7Hz), 5,4-5.09 (1H. m), ,40-5.09 <2H, 
m) , 1.91 (3H, s). Found: C, 75.53; H, 6.04; N, 6.88 Cjfr&P, 
requires C, 75.71; H, 5.86; N, 6.79%. 

20 EXAMPLES J^BistofiuoromeJ^^ 
,qj~,v,rirnltMerv'>™-imionate 

Anhydrous caesium carbonate was added to a soluUon of N- 
^(3-benzoCb^enylVDL-aianine (473mg) **. B. ■ - *. 
Int J. Peptide Protein Res. 29, 118-125, 1987] in dry methane 
„ (50.nl). The solution was stirred at room temperature for 30 
diluted with toluene (50ml) and the solvent removed 
under reduced pressure. The resulting product was re-dissoWed 
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■ to DMF <50ml) ^ 3,5.bistri £ luorometh,lbenz y l bromide 

« Hded The solution was stirred at room .smperature 
(0.65ml) added, inesom" ...ranted with 

I « hours diluted with water (100ml) and extracted w. 
„ C Mx lOOml). The organic layers were separated. 
m! S0 Altered and the solvent removed under 
^ "I" ^ n from isopropanol afforded 

NHCHCO 2 ),5.02(lH,d,J -8.0H . ^ 

53.99; H, 3.84; N.2.S6*. 
EMm :3_ 1 5JK §S ^^ 

^^^cacid^^Snydere, 

rTt^TsIi-* ^^methanoiaoma 
a2., J. Amer. on minutes at room 

tem perature and *e ^ ^ ^^^e 

recovered wmte s hd was fteniyl bromid e 

,5ml) and treated nth 3.5 mstn 

(92rflg , Theresul^soluuonw.^ 

for 18 hours. The reaction mixture was oil 
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(5 0m» and extracted into ethyl acetate (50ml). The cyanic 
1 were separated, dried (MsSO,, EUered and the sclent 
r lved under redded pressure. -"^^ 
isopropenol afforded the tit.e compound, mp 120 C M ■ 

CHCHo), 8.75 (lH,bs,CH 3 CONH), 7.14 im, 

s CF 3 CHCF 3 ); nVz 473 art Found:: C, 53.57; H, 3.57; N, 8.87, 
0^303^^0,53.28^,3.6^,8.63%. 

gX&MPLEi* o^Qaorometl^^ 

-^7suspe^» of L-Tryptophan «.U) » saturated 
aq ueous sodium carbonate solution (100ml) was added a 

oflhour. Thereac tt onmi I ture W asU.ens^forafu*er2 
nours. Water UOOml) was then added to *e reaction mature 
Id unwanted organics were extracted int. ethyl acetate (5 x 
XOOml). Hyaroch 1 oricac i d(5N)wasthenad^dto^ea^ 

lay er and the free acid was extracted into ethyl acetate (250ml) 
did « Mg S0 4 ) and solvent was removed i^toafforda 

pal e hrown solid. A portion of this sold <0.6 g > was ad ed a 
Itiono f caesiumcarhonaU(0,6 g ,inmethano.«0nd, Once 

aesrsolutionwasohtained, the solvent wasremo,ed„ 
„ ,eave a white solid. Dhnethylformamide (20ml, was added to 
1 residue, then ^trifluoromethylhenxylhromide (0.17 g , was 
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+ The solvent was removed invacuo, ^ 

Il^.anddriedCMgSO,, 

"vacuo to afford a white soUd. The product wa, punfied* 
jnvacuot . ^-.^ate/petroleum ether to give the 

^umsa^toneth^aceta P CDC1 , 

aU e compound (0.58.) -P. U7 ^ ^ 
OH. d. J = 14.4Hz)> 5.22 (1H. m>, 3-46 (2H, d, J = 7.2Hz). 

^ ffla » iSE2El2BaiS „l. 12 3.trifluoromethyl 

mowing the.method of Example £8 tn 

^vhromlde gave the Utle compound^ U8 ^ 

20 = 7.2Hz). 

^^^ethodo™,.,^--" 
Following i H NMR (360MHz, 

25 ga ve the title compound m.p. H ^ 
CDCI3) 5 8.01 (lH,s), 7.67(2H,d,J = 7.2Hz), 
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6 . 62(lH , d , J = ^,«.65. 1 H,d. J = 7. 2 H ri .5. 1 7(lH..n, 
5.07<2H,.n>,3.43<2H,d,J=7.2B I ). 

gX^M^: 3,5^6^^ 

tryp tophan (4.92.) save the titU compound wh ch was 

>H NMR (360MHz, CM.) 8 8.0! OH. s), 7.8 OH 
7 61 s) 7 5! UH, d, J - 8HX), 7.32 (1H, d, J = SB* 7.!7 
1 J 7^) 7 09 (i t, J . 7H* 6.9! (lH,d,J = 2H ri , 5.98 

^ S sL 3 Tum U X.98 OH. * Found:: C, 56.08; H, 3.7,, 
t , J = 6Hz), 3.31 kkju-H 3 84; N, 5.93%. 

indobteoEio^te ind olyl)propionate 

3,5-Dimethylbenzyl 2-anuno-3-C3-mdolyl)P P 
hydrod noride (1.0 g ) was suspended in tetranydrofuran O^X 
famine (0.38*1) was added and the solut.cn was stored 

♦ .mature for 15 minutes. Methyl isocyanate 
at room temperature wr 

<„ was.ddedand.he — * 1 ^ *" 

(O.iamu » , ^ re^aae was 

tetrahydrofuran was removed 

taken up in ethyl acetate. The orgamc phase was washed w> 
Itteh^caad.waterandsodiun.hicarhonate — 
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Th e organic extract was dried <Na 2 S0 4 > and evapora The 
, , r* wa* recrystaUised from ethyl acetate/petroleum 

ffl d , J . 5H*,, 2.65 (3H. s). 2.30 (6H. s). Found:: C, M H. 
S; N, X0.86. C 22 H 25 0 3 N 3 . 0.3<H 2 O, C, BS,7, H, 

6.66; N, 10.90. 

. o n_indolyl)propioiiate hydrocxuonuc 

111 compound after recrystaUisation from 

\ fl«R(2H b), 6.77 (lH,s), 5.^1 

3 5-Dimethylbenzyl 2-amino-3-(3-mdoly JP P 

, i iT1 tetrahydrofuran (10ml). 

Triethylamine (0.38ml) was a 
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for 15 mins. Benzenesulphonyl chloride (0.35ml) was added and 
thesolutionwasstirredatroomtemperatureforlhour. Work- 
up as for Example 14 gave a solid which was ^crystallised from 
ethanol to yield the title compound, 0.85g, m.p. 114-116°C. H 
NMR (360MHz, CDCI3) 5 7.98 (1H, .). 7.72 (2H, d, J = 7Hz), 
7.54-7.30 (5H, m), 7.17 (1H, t, J = 7Hz), 7.06 (1H, t. J = 7Hz) 
6 94 (1H, s), 6.89 (1H, s), 6.62 (2H, s), 5.17 (1H, d, J = 9.2Hz), 
4 68 (2H, AB Q , J = 4.33 (1H, m), 3.27 (2H, m), 2.27 (6H, 



s). 



^^LEIO; ^^p^ylhftnzvl ^methanesuhohonamdo^: 

fq.^nlylfrropionate 

Following the method of Example 18, 3,5-dimethylbenzyl 2- 
amino-3-(3-indolyl) P ro P ionate hydrochloride and 
L5 m ethanesulpWL<*loride gave the title compound whxch was 
recrystallised from ethyl acetate/petroleum ether, m- P . 96-97°C. 
>H NMR (360MHz, CDClg) 6 8.18 (1H, s), 7.70 (1H, d, J = 7Hz), 
7 48 (1H, d, J = 7Hz), 7.37 (1H, t, J = 7Hz), 7.28 (1H, t, J = 7Hz), 
7 12 (1H, s), 7.08 (1H, s), 6.98 (2H, s), 5.04 (2H, s), 4.89 (1H, d, J 
20 =9 2Hz), 4.50 (1H, m), 3.32 (2H, d, J = 5.7Hz), 2.72 (3H, s), 2.30 
(6H,s). Found:: C, 62.6; H, 5.9; N, 6.8. C 21 H 24 N 2 0 4 S requires 
C,63.0;H, 6.0; N, 7.0. 

EXAMTLE20: 3Jb£imetfiy^^ 
25 (q-^nlylfrropionate 

Following the method of Example 18, 3,5-dimethylbenzyl 2- 
amino-3-(3-indolyl)propionate hydrochloride and methyl 
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OH, d. J - BBA ' OH. *• (2H , dd , J . 



25 



s). 



FoBowing *e me*od of Example 18, 3,5 *» IT 

»P ^ puriflcation by 

iso cya»ate g a,e the«. J ^ ^ , 

^atography »-» ^ ^ ^ ^ ^ 

„■«.->.. m <»•>.«■" 1,11 ' l '" 4 ™ 1 

USB Mili-M""*™"^^ 

5.05 <2H,s>, 3.44 <2H,m), 2.30 <6H,s). 
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"^^method ofExamp.e 
^tophan was treated withbenzovl chloride »*— 
Ith^. bromide to give the title —nd »f£ 
recrvstaUisation from ethvi acetate/petrol ether, mp. 73 

(1H , dt J = 7Hz), 5.01 (1H, d, J - 7Hz), 3.76 (1H, d, J = 7Hz), 
3.51 OH, 4 J - 7Hz), 2.27 (6H, .), 1.66 <3H, s>. 

^^..^h.nvlterooionate 

^l^hSilliM^^ 

^M ^henv' )r™'' i ° nale ,. „,„, 

-^^^ssolveduiethanoK20Oml). Dieth, 

ac etamidoma.onate M was added and the solution stirred 
„r 30 routes. 3,4-Dichlorohenzvl bromide UO.Og) was added 
Id the section refluxed for 3.5 hours. The solution „as 
^Jhilsthot and aUowedtocoo.hefore water (200^) was 
Tel On standing at 4»C for 12 hours the title compound 
Hs colourless crystals which were removed b, 
precipitated as , im , 927e ) >H NMR (360MHz, 

filtration and dried under vacuum (9.27g>. » 
CDCI3) . 7.32 (1H, d, J = 8Hz), 7.10 (1H, d, J - ffl* « «* 
dd. . = 8, 2Hz), 6.55 (1H, s», 4.28 (2H, m), 3.62 <2H, s), 2.05 (3H. 
s),1.3(3H,t,J = 7Hz). -,,„<, (3 4- 

fficbJoror4snvl)nropiSSa!e wmOmDand 
—^^^rf^ was dissolved in ethanol (100ml) and 
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residue dissoWed » ethyl . e«a ^ ^ 

te give an on wtach ays ^ (60ml) ^ stir red 

mat eria! was hydrrai de so.ution for ! 

hour. The mixture was organic 

" ^^eated according to the method of 
Th e -suiting o. — o9g) ^ , 

EMmpl e ! * - ^ purification hv coiumn 

hen^bronnde U.SSW ^ ^ atle 
chromatography and trituration „ c i HNMK 

..npound as a white ~ ^ , , . « 

2.33 <6H,s>, 2.00 <3H,s)_ 
C 20 H 21 C U NO 3 requires C, 60.92, H, 5 
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EXAMPLE^: m^S^imS^^^^^ 

N-a-Benzoyl tryptophan (0.67g) ™ dissolved » dry 
.toethylformandde (15ml>. The solution was cooled to « and 

X.hydr.xybenzotriazole (0.8,), M«- b ' 
d Jthy 1 annn„propy 1 ,.3.e W h.d am id e hyd— 

(0 .433 g ) was added. The reason was steed for 0* horns «- 
then 3,5-dimethylbensylamine (0.3g> was added and the 
reaction was stirred for !6 hours. The reaction was fi tere* 
dilu ted with dichloromethane (500ml), and 
satu rated sodium bicarbonate solution UOOml), hrine UOOn* 
and water (100ml). The separated organic phase was dned 
<MgS0 4 >, filtered and evaporated to yield an 0,1 winch was 
purine* by chromatography on silica us.ng 
dichloromethane.netool (98:2, to give the tide compoun d ^as a 
whit e solid -p. 177-178-C. Found:: C, 76,28; H, 6.46, 

N, 9.85. C27 H 27 N 3 0 2 reouires C, 76.2!; H, 6.40; N, 9.87%. 

.-^-.mide Hydrochloride 
E -^^^p^n (12.6g) and triethylanune (8.36g> 
were dissolved in dich.oromeO.ne, cooled to and treated 

^ isobutylchloroformate. The reaction was steed for 1 
^utes before adding 3,5 bistriflnoromethylbenzylanune (!0g, 
ffid stirring for 30 minutes at 0"C. The solvent was removed 
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■» . was taken up into ethyl acetate and washed 
- 4 ^ re6,dUe *ZJ sat urated sodium bicarbonate 
with 10% citric acid (lOOmi), s« 

, + on(100ml) and water (100ml). The organic phase was 
solution (lUUnu; a" The residue was 

dried ( Me S0 4 ) filtered and evap.ra«d. T ^ 
d^oKed in methanol hydrogen chlonde and ^ « b 
The solvent was removed to yield *e uUe compound (H.U B ). 
J j^istriflu^ro^^ 

mmmS fff alt a, (1 02g> was dissolved in a mixture of 
The product of part a) U.u^w , fnr1 Q 

to yield the title compound as a white 

xaT-C Found: C, 60.90; H, 4.10; N, 8.10; C 27 H 21 F 6 N 3 0 2 
requires C, 60.79, H, 3.97; N, 7.88%. 

g^gjnfolgyjpro Honarnide 

N .t B utylo^carbonyl-3 > 5-dimethylben W lamu«(0.95g)was 

, . j mifi«r of a 60% dispersion in oil) in 
^ated with sodium hydnde(0.16gofa60 d^ 

drytetrahydrofuran. The reason was stared for 

• j nm ,thane(lml) and stimng for 16 hours, ine 
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, ^ or ganic phase was dried (MgS0 4 ), 

„+Vwl acetate and water, ineorgoi" r 

ethyl acetate ^ which wa6 

ethyl a^e. The " 
CT ap OT a te d to yidd^«" ,et " ieproaO0t(0 - 28 f • 

a m n 140-142°C. Found:: U »» 
title compound, m.p. 140 U 

9.53 CasH^gOa requires C, 76.51, H, 
,^^1^3^^ 

a) 2-Amjno^3jB^^ 

T^^waTcIutiously added in portions to a 

L Tryptophan (10.2g) was cau Wri de in 

, of lithium aluminium hydride in 

stirred solution of litftium 

mm iwhnl) The reaction was stirred for 72 
tetrahydrofurandM.lSOmD.Th 

rrrcS: j~. ~ - — - *. 

hydroxide (150ml). y phase 

was washed with water, dried (MgS0 4 ) and P 
the crude title compound. t.butyJoxicarbonyJiS^ 
b) ^Butyjoxy^arhp^ 
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^ 2M)iESaEffi£!l . > u 6*1 was dissolved in acetonitrile 
Th e product of part*) <«•> «» by 

tbot yl dicarbonate * °j^ evapora tion The residue 

^hours.sud^solveut-^^^^^^ 

^ assolvedinroethanol (500n^ ^ ^ 

w as added, and tt. reaction was ^ „ ethjl 
3^-sre.ovedaud^res.^ Mgg04)> 

tVip organic pnase 
acetate and water. The autography 

e^ted.andt.e^^ 
using ethyl acetate/petf oleum ethereum 

title compound. ^.toVSfcffltea^^^^ 2 ^ 

HydrogenOxalate dissolved in dimethyl 

The product of part b) (5. IE) d ^ 

^deC^audtetrah^^^ ^ 

— betore adta removing the solvent 

action was stirred for 16 bour ^ ^ 

and parftioningbetween ethyl ac*«a esidue 

which was punned by co ^ ^ oll 

ethyl acetate/petroleura e*ere ^ for „ 

was dissolved* m e.hanohc hydrogen ^ 
, bours.TbesoWentwasre^d-d^^^ 

organic pnase was ^ 
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treated «a> ethereal ° , oh. 

Found: C. 66.04; H, 6.55; N, 6.98. C 20 H 24 N 2 O 
reo.uu.sC, 66.32; H, 6.58; N, 7.03*. 

8Hz), 7.34 OH. d, J - 8H^.19 (» • ^ 3 ^ 

-.7Hz),6.96(4H, S ),5.85(d,J = 8H^ 

3.38 (2H, m), 3.11-2.99 (2H, m>, 2.33 (6H. .). 

Found- C, 74.86; H, 7.56; N, 7.74. C 22 H 26 N 2 0 2 0.2( 2 

requires C, 74.63; H, 7.51; N, 7.91*- 

tS^^^^^ ^.oastirredsoluuonofthe 
Triethylarmne(0.3ml)was added to a strrrea 

7of E xamp 1 e26(l g )tat e trahydn,furan(15n 1 l),atroo ffi 
compound of Examples After 5 minutes 

temperature under a nitrogen atmosphere. Afte 
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t (O^l-sa^d and the solution was 
metb yl isolate ^ removcd ^ ^ ^ 

stirred for 3 hours. The so ^ 80 l u aon was washed 

was dissolved in ethyl acetate M ^ ^ 
^th dilute hydrochlonc aa . ^ ^ ea , e 

^tion. After °^ N f r rtcrystalUsation tro-n ethyl 

the title compound (0.9g) a 213 . 215 . C . Pound: C, 

ac e«ate/pe*oleu» ethereura ether * ^ ^ ft 

54.62; H, 4.28; N,U.41.C 22 H20N4O 2 6 

4.14; N, ll- 51 - 

SS^eniureidolpropioB^ usiIg phenyl 

-J^oVhe meth ° d ° f 4 C " 06; H, 4.12; N. 9.94. 

« 219-221°C Found. C, 
isocyanate, m.p- ^ Nj 10 . 05 . 

ureidosraaa^sde Eia mple 30 using 

Prepared by the Found; C, 53.63; H, 

^ethylsUyhsocyauate, m-P- " ^ ft 3 84; N , 

3.91; N, U.50- C 21 H 18 N 4 0 2 F 6 

11.86. 

gXAM£i!EJ3: 3 J: (3j£enzoIbJthsenxi 

A solution of MS-benzoWtb^ ^ ^ 



25 
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mhium aluminium hydride in^y 

to reflu, ^ - rf 4N B0to ^ 

th e reason ^ ^ wat er UOOml, 

/'c nmn The reaction mixture >v<« 

— r^^s2^•^• > ■"' ,,, '•-• 
ArH). m/z (EI+) 207. 

^rt-out^carhonate «.« ™ added to a stored 
j . f „» rt aH3 5B) in dry dichloromethane 

(100.1) The results solution »as sUrred at to 

removed under 

temperature for 18 hours. ^ ^ 

reduced pressure and the res „ 

^rrj^—^acolourlesso,. 

n »w 785 (2H, m, 2 x ArH). m/z (El ' • 
(2H, m,2x ArH), v.bo <^ n ' m ' 
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c) 3»M^^ 

Sodium hydnde ( o w ^ ^ ^ 

addedto asolufconofthe orod^ ^ ^ was ^ a t 
to e*ylformanude OOrf) • " ^ bromide 

, 0 . C for » _ at . 10 .C for 30 

(1.30ml) was added. Strm g ^ er4h0Urs . The 

reaCti0n "T The reaction was diluted with water 

(1 „0ml> and ^ ^ ^ flUered a nd the 
layers were separated, The residue was 

solyent rem0T ed under reduced - ^ ^ 

pttrifi ed by .ash — ^ hy ^ ^ ^ _ 
acetateM-he^!.^ ^ 5 ^ (9H , s , 

recovered as an od. » oCHC H 2 OR, 3.49 (2H, m, 

(2H, m, OCH 2 Ar), 4.89 (IB. . 2 x CJ . p. 

(2H ,,n,2xArH),7.7 6 (3H,bs,CF3C.fflCC3 

Cg^CH 2 ), 7.83 C2H, m, « nlli ^ u nUo^5." 

3^<3-Ben^olbJtj!ieniLL^ ~ 

TteparffiHldrosUoride 

KSlS** 3 ^ a solution of 

Hydrogen chloride gas was ^ ^ fcr 3 

boure . ^thecrudeproductfcom 
afford a white solid. Recrysxam 
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eth anol afforded the tiUe compound as white needles W- 
Tc >H NME (360MH,, D 6 DMSO, « 2.40 ( H, «. 
CH,CHCH 2 0» 3.24 (2H, m, CH 2 CHCH 2 0), 3.6! (« . «. 
S, 4.71 (2H, m. OCfeAr), 7.39 «2H, m, 2 * ArH), 

e ) 2JL3Ji rin7Tt ' ' 

the product of part d) (730n*> and triethylanune <0.3nd> « * 
Methane (BOnu). 

I at room temperature for 4 hours. The reacUon was then 

II with water and the or e anic layer 

t> r»TurQm S 1 78 (3H, s, 

OH CH O 3 40 (2H, m, CH 2 CHCH 2 0, 4.27 (1 H,m, 

. - -H,, 7.99 (3H, hs. CP 3 -ffl-CCF3 - * 
CF 3 CCH 2 >. m/z CEI+> «7B. Found: C, ««7; & «JD. N, 2.96. 

To . solution of L-Phenylalanmol (3.52g> « 

JJo JHit-huWlfflcarhonate(6.09g). 
aichloromethane (36ml) was added di-t butyim 
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~a in vacuo and the residue 

^ i6hthe :T:::::^^-o.e thJ1 

chromatographed on silica ge 

, .tw to eive the tide compound, 
acetate in petroleum ether to give w 

^^^^T^^ - part a, (1.50 g ) in 

u , ft M (8ml) and dhnetnylfonnanude (2ml) was added 
tetrahydro£uran(8ml)an<i After the 

sodium hydride (0.18g, 80% suspenswn .n ml). 

Lvescence ^ - ascd ' 3 ' 5 " dimCth 1 
m 16 hours The solvent was removed invacuo and 
was added frrl ^ ^ washcd ^ 

. solufon of ^^ofthesolventinvacuo, 

wa-anddnedW^ rf on ^ ^ (el u** with 10% 
theresidue » chromato ^ap ^ ^ ^ 

and 20% ethyl acetate in petroie 

, „ . ^ethylbenzvloxyH^ 
c ) (2S13^nnnoJi3^BEetnvjDi_j 

^^ffT^ b) (0.564,, was dissolved in 
;l)l40minutesfollowedpy evaporation 

ffl3MM ' ^ a l on addition of diethyl ether crystals 
acid <0.138g) added. On aa i qR-137°C, m/e (CI*) 

formed to sive the .tie compound mp = ^ 
2 ,0 <M + H), (CD 268 (M-H). F«* * ^ 

C 18 H 23 NO 0.55(C 2 H 2 O 4 ) requires C, 71.94, H, 

phenylprgpane 
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To a solution of L-phenylalanino, (1.2g) in CH 2 C 2 UOml, 
was addedaceticanhydrideW. After 16h the soiution was 

evaporated » dryness.' To a solution of the residue dissolved >n 
tetr ahydrofuran (7mV, and dimethyLformamide <^ 
sodium hydride <0.155g, 80% suspension „ ««. After 10 
^US a^thylben^l bromide (1.03g) was added and *e 
solution stirred at room temperature for X6 hours After 
removal of the solvent in^uo the residue was mssoive » 
di chloromethane and this solution was washed with waUr 
^tedbnneanddriedCMgSO,,. The solvent was removed* 
^ and the residue chromatographed on silica go. (eluUng 
with 0 to 50* ethyl acetate in petroleum ether, to g.ve the *U 
compound as a crystalline solid, mp . 76-78'C. m/e (CI ,312 
(M+ H,, (Cr, 310 ,M-H, Found: C, 76.82; H 
C20H25NO2.0.0WOOC2H5, requires C, 76.78; H, 8.07, N, 



4.45%. 



aSEhavlipropan^AceticAcidJa^ 

The MUe_comnound was prepared from (D/D-3-U 
naphthyWaninol in an analogous manner to 
JLp,e 34, mp X01-103-C. >H NME (360MHz. TO 
( 9H. bs>, 2.37 (6H, s,, 3.31-3.38 <4H, m,, 4.10 <1H, bs ,5-4.« 
(2H , m,, 5.10 ,1H, bs,, 6.69 (3H, s,, 7.26-7.36 (2H, m,, 7.45-7.W 
2H m, 7 71-7.78 C1H. m,, 7.82-7.84 (1H, m,. 8.30 (1H, m,. 
pound: C, 79.03; H, 7.56; N, 4,1%: C,W>*«<W» 
requires C, 79.05; H, 7.79; N, 4.01%. 
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A nf Example 36 (0.36g) in pyridine (5ml). After I6h 

! • , the organic phase (MgS0 4 ) the solvent was 
After drymg the » ^ fiethyl ether 

• p 7Q74-H 7.53; N, 3.87%. 
requires C, 7y. J 3 * 

„ , R Q1 flS 8 ) 6.93 (2H, s), 7.4 (1H, m), 7.5 /.b 
4.3.4.5 (2H, m), 6.91 (1H. fl). 

« .7 7 q(lHs)7 8-8.0 (3H, m). Found: C. 70.04, a, , 
(2H, m), 7.73 (1H, si, /.» N 
N, 3.35: C 22 H 25 NO.C 2 H 2 0 4 reqmres C, 70.39, H. 



3.42%. 



~. ,, n r i ? fN H-^pt.b ylaminojig ig! 
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Found: C, 68.71-, H, 7.57; N, 6.67. C«P»»V* 
requires C, 68.71; H, 7.65; N, 6.60%. 

Following the method of bx p 
1 ' .thrtbensyl bromide (4.9g) and N a BOC L 
bistrifluorometh^ben.y recrys tallisatiou 

tryptophan (5g) gave the title comp 

^ ethyl acetate/petroleum ^^12^^ 
b) ^Bistriflupiom^thjdb^ 

The title compound (3.0g) wasp h 

the method of Example 4a. 

C ) ^Bisteifiuoromjth^lben^^ 

EQEi?S ^ *u ,1 nf Example 4b the preceding 

, c „mpound (1.5g) digraph, on silica 

compound after punficaton by column 162 . 164 . C ; 
usin5 **. acetate/pe— .ether <0 .6 ^ 
Found: C, 59.69; H, 3.82; H. W>«*HllW» 
59.89; H, 3.67; N, 5.37*. 
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Following tt« n.indolyDpropiona" 



=- . .lv metnoa 

Following the n . 3 (3-indolyl)P«P io,iate 

Mstrifluoromethylhensyl 2-ann 4e (0 . 7ml rf a 

0. the title compound «««, aMUtc/petroleum ether 
chromatography on suica usu« ^ ^ mp g8 . 

(3:4 , and treatment w*h «te ? gJ (2H , s) , 

90 . C; >H NMK OSOMH, , DMSO = ^ ^ ^ 
7 .48 (1H, d, J - 8Hz), 7.30 1H. d j _ ^ 

(6H,s). 

-^^^Wanme OA * ' * of ^ 

^ rfm carhonate 8 - ^^e for X, 

0**> - 4 ^ d M ter UOOml), and the 

hOTI s. To the solution was added^ ^ ^ ^ 

a^eousphasewaswashed-thd. ^ ^ 

solid citric acid, and the ^ ^ ^ 

(MgS04) and the so! acetate/petro ieam ether. 
w as crystal from ethyl ^ , ^ 

dissolved methanol to wni 
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of cesium carbonate 0 93g) ^, aporatcd «peatedl, 

ha d been evaporated to drones ^ mi 3 , 5 . 

rwm temperature for Wn. phase ^ 

washedsuccessiv*-*-^ ^ ^ in 

vacuo 

and the res.au"-"- — ^ , H ^ (360MH*. 

CDC l3 ) 8 8.09 (1H, d, 1 - MA 7H2)> 7 , ,1H, t, 

, . 9Hz>, 6.93 OH. ,) ; 6. « * ^ (lH , m>, 

3 - ,2 - M1< ^r '"^'.3^.3.30.^3^4^ 

(M+H). Found: c ' 74 ' ' 
C, 74.80; H, 7.21; N, 3.23%. 

The compound of ate d to dryness. 

To a solution of *e rescue *- ^ ^ 

4-to.uenesuHonicacd^ efitie 
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7.6Hz), 7.38 (1H. t. J - {lH> s)> 6 . 25 (1 H, s), 4-62- 

4 . 52 (2H, m), 4-40 (1H, W . » * ^ s) , ^ (6H, s). 

squires C, 68.8a, n, 

° f . Eia t« ^ S sltion was added acetic 
pyri dine under nitro^, ^ (10 »1> was 
Ihvdride (0.08!g). After / ^ weK removed by 

^ (3 60MH„ CD C1 3 ) 6 • ° * ; m) , 7Jtt OH. t, 

. 7.6HZ), 7.75 «E, d, J - 8 JH* " ^ 6 , 3 (lH , s), 6.02 

(M+H ). Found: C 76.38, n, 

„„ rr fi7VN,3-73%. 

C, 76.78; H, 6.71, «. 

E^roEiosate ret)are d in a manner analogous to 

^he^npound^as prepared 
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97 100°C Found: C, 

that described in Exiles 1 and A ^ ^ H> ^ 
73.86; H, 7.34; N, 4.15: C 20 H 18 NO 3 req 

N, 4.30%. 

, ^ (3-indolyii^- 

6SB2ffliaSSE9EiS!!Ste ,W of Example 12, 2-methoxybenzyl 
flowing the method *>V£ ..^tadlto- 

etbyl ace te te*etro)e«m ether, mp- 144-1 

BUB*** ^s^«^^ 

SdaMjilBSBfflffldS 26b using acetic 

Follows the method of Examp c> 

»i,»«aecompound;mp = i' 1 - 1 ' 
ariydride gave the UUeco p m,o 9 requires C, 56.05; H, 

55.92; H, 4.06; N^.83.C 22 H 19 F 6 N 3 02 
4.06; N, 8.91%- 

Wdpxffiste^^ from 3-C2- 

The title compound « • J ^ 

Example 42, mp 84-86 t,. 7 .46-7.41 (2H, 

Sm::nr ( rmt:3, 6 «2H,h 8 ,,2.26<6H,>,,40 (9 H, 
s) . m/ Z (Cl + ) 434 (M+H). 
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m^m^^^T^ ^.us » 

m :t^:z «. ■* i66 - i69 ° c - ,h nmb 

that descried m Examp ? gg.,.^ (3H, m, Ar), 

7 . 52 -7.4S (3H, m, to 7. ^ ^ 6 4 , (2H , 

8.36Hz, AT), 6.96 <2H, d, J = 7.9 . 

. 12.0Hz, OCH A H B PW, 4.4! Oft U. - 
1 4.0H,CHHCN),3.2 1 (lH,dd,^U.0Hz,14. 

2.23 <3H, 8), 2.07 (6H, s). 

SSEfeMEi2SaSS Ld was prepared * an analogous manner 
t0 that described in Example 44, mp ^ 

7 .47-7.42 (3H, m, Ar), 7.130* ^ J _ ^ 

5.03-4.98 (lH,m), 3.29 (2H, a, 

s >- ,,.„.„ made using the method of 

The Mowing compounds werem 
EWesX^eusmgtheappropnateW 

EXAMPLE^ 

benzamidoEroEiosate 
mp =l46-147°C. 
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^ pn7q midoDropionate 
mp = 15M52°C. 

i : n ^olvlV2-baazagaidoB">P iona ^ 

EXMm^-Bepsimisaemt^: 

m p = 201-202°C. 
mp = 175-176°C 
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«les illustrate pharmaceutical 

compound of to™ 111 " (I> 
Hicrocrystalline cellulose 

Modified food com starch 

Lactose 

Magnesium Stearate 

' nonta inin 3 _26 r 10Pjn a _of^^ 
EXMSUL^SS 2abiets_c2D ^untJSS 

Compound of formula (I) 

-nine cellulose 
Macrocrystalline c 

Modified food corn starch 

lactose 

Magnesium Stearate 



25 



30 









1.0 


2.0 


25.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


58.5 


57.5 


34.5 


0.5 


0.5 


0.5 



26.0 
80.0 
80.0 
213.5 
0.5 



50.0 
80.0 
80.0 
189.5 
0.5 



100.0 
80.0 
80.0 
139.5 
0.5 



Magnesium Stearate cel iulose, lactose and a 

Th e compound of formu^ ^ mixeQ and granulated with 
portion of the corn starch ^ granulat ion a. 

10 % com starch paste . Th remain der of the corn 

sieved , dried and ^^ ate . Tbe resulting 
st arch and the ^ into tablets containing 

— - ioomg of ~ 

l.Omg, 2.umy, 

active compound per tablet. 

^tv ParenteiaiailiSSSi 0 ^ 
EXAMPm-56 Ear. ^nountJSS 

1 to lOOrng 
Compound of formula (I) ^ 
Citric Acid Honohydrate ^ 

Sodium Phosphate ^ 
Sodium Chloride 
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to lml 



Water for injection acia ~ Bonohy drate and sodium 

The sodium phosphate, citri ^ 

compound of formula (D is ais 
5 solution and made up to volume. 

jgg^jZjSl TOEisa^ormAjlation 

ftmnnnt, ma 

Compound of formula (I) ^ 0g 
10 Emulsifying Wax ^ 

Liquid paraffin ^ ^ 

White Soft * ara£f > n heated ^ ao lten. The 

The white soft paraffin is hea incorpora ted and 

liqu id paraffin and emulsi yin, - - ^ ^ ^ ^ 

fixture is then cooled until solid. 
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^ioilXi. reside 9 ene ^ ^ 

OS*)) i»« °» SaC " ™. U , was achieved by 

Section »«« U« - 

Had, 1.2 «" caC1 2' B . 2 . h vdr OI cyethyl-piperaz in e- 
OT2 P0 4 . 10 * crluccse, » * "4 » 7 . 4) at 26 „ v and 

950 jiF using the IBi fanw* 
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. cells were incubated in 10% fetal 
Haven, CT, USA)- ™ penicillin- 
calf s er^, 2 -f—^/ccXBCO, Orand Island, 
streptomycin, and 90% DME« ^ bef(jre ^ 

NY, USA) in 5% C0 2 at 37 C f 
binding assay. 

• Hamster_Qyarian_Csli 

iiS^ n line expressing cloned 

TO astablish . ^^^into the vector pRcCMV 
nu man NK1R, the CDBA was subcl ^ ^ ^ 

(IS VITE00EH) . T « ns£ ; C "°" by elec troporation In .00 „1 

U CHO cell. 7/=;;;;;^^ 0.6,5 mg/1 

o£ tra nsfection b»f £er suppl ^ IM 

Herring sperm a» * '"J^,^ cc lls were incubated 

sen-. 1O0 „/»! Penicill- 
in cho media [10% *« nyp oxanthine- 
streptomycin, "a - S^-"^; (JBH BIOSCIENCES. 
Uridine (MM. »•* "T^s U=°> ) »» 54 C ° 2 rt 
x.nexa, ». ~> ; °" 7 "f^. Each colcny -as 

3,-c until colonies were ^ ^ ^ 

separated and P"^"*" was sele =ted for subsequent 

v. ( „h.st number of human HK1R "» 

highest n— screening. 

applications such as drug 

The binding assay of n ^ i25 I . sob «tMic» I 1 

cos or CHO cells is based on ^ radiM ctively 

,125^. from H POST, ^""^J^eled substance , 

la beled ligand -*^ D9 t0 the human n». 

, or any other ligend for binding ^ ^ dissociated b y 

Monolayer cell ^""V* MEDIA. I*veUette, 

t he non-enzymatic solution <SP q£ ^ „ lnding 

HJ) and resuspended in appr opri* ^ ^ ^ 0 . 04 
buffer (50 mM Tns pH 7.5, 
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•„ o 004 mg/ml leupeptin, 0.2 mg/ml ' 
ng/m l bacitracin, o^oo ^ ^ ^ M 

o.oi mM P^ 0 ^ 0 "^^ ^ut 10,000 cpm of 
-T?; r^C"^ (approxiaatexy 50,000 to 200 000 
specific I SP ul of cells were added 

cells), m the binding assay, 2 ^ 125i _ sp 

- a tub : :rrriersi;an C ; 5 P or any ^ — 

and 20 Ml ° f unl^ 160 . „ llV , ated at 4'C or at room 

The tubes were incubated at * 
compound. The tub ^ bound 

temperature for l hour with g radioactivity by 

ST- z- «- - «■ ~— ity was 

determined by counter. also 

activation of P^ 1 "*"^ ^ ^ by 
b e measured in'cHO -11. ^r-"^ ^^te 
determining the accum Nation of inosi ^ 

„hich is . -^ On te P ^f 0 ° 0 „ ceUs ^ well- **« 
seeded in 12-well at 25 °'°° cells are l0 ,ded with 

incubating in «-U for ^days.^ ^ ^ 
5„ci of 3 H -,„yoinositol in ar radi „ a ctivity is 

overnight incubation. The ^»=^ U sallne . ucl 

removed by washing with of l0 * with 

is added to the well at final „ is contin „ed 

or without the test compound, and in ^ ^ 

fin ,l concentration of ».3nH t activa ^ 

ifter 30 .in of incubation at 37 c ^ ^ 

, a„d 0.1 » HC1 is added. Each w ^ 

a „d extracted with CHC ™ 1- 

phase is applied to a aci(J 

colu mn. The column is , £ormic acid. 
Allowed by 0.025 H ammonium formate 
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C ° Unter ' „ « i» Table 1 were <*»!-* 

The data in 

formula (I) : 
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8 



110 
140 
800 

50, 20 
350 

11, 24 
560, 125 
145, 50 
7.5 



30 



35 



40 



45 



10 

11 

12 

13 

14 

15 

16 

17 

18 



190 

170 

62 

390 

2.5 

90 

280 

280 
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22 

10 23 
24 

25 



27 

20 28 
29 

30 



32 



30 33 
34 



37 

40 38 
39 
40 



42 



50 43 
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190 

90 

180 

260 

260 

70 

1000 



15 100 
26 



>1000 
>1000 

24% e 

200 



25 140 
31 



35 

35 36 480 



190 

32% 6 3jiM 
250 

24% e l^M 



280 
>1000 

450 

2 



45 



44 



600 

25% e ij* m 

130 
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46 

47 

48 

49 

50 

51 

52 

53 

54 
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400 
>1000 

50% e lfiM 
38% § lfiM 

96% § ion M 

55 

32% § 

37% e 

>1000 
>1000 
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CIAIMS: 
1. 

thereof: 



X compound of formula (I), or a salt or prodrug 




N R 1 R Z 



(I) 



wherein . - 

0 represents optionally substituted P»"^' 
optionally substituted naphthyl. optionally substituted 
indolyl, optionally substituted bensthiophenyl , 
20 optionally substituted benzofuranyl , optionally 

substituted benzyl or optionally substituted mdazolyl , 
2 represents O, s or TO 8 , where R « H or 

Cl " 6a xTna V each represent B or X and , together for. a 

" ^Vlnd R^ each independently represent B, C^-W . 
optionally substituted by hydroxy cyanc COR. co,R . 
c^kV, or NR<=R d (where R<= and R d each independently 
rT-sent B. Cl . 12 al>cyl or phenyl optionally substituted 
3 0 by one or .ore o£ c^allcyl, Cl - 6 alkoxy halo or 
trifluoromethyl) , phenyMC^alKyl) (optionally 
substituted in the phenyl rin, by one or -ore of 
d 6 a«yl. c^alkoxy, halo and trifluorouethyl) . COR . 
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as above defined: . c , llcv i; and 

R 3 ^presents B or d -£W (optl onally 
E 4 represents H d-e^ £ro „ 

substituted by 1, nltro , 

C 2 . 6 al*enyl. ^i;',^. SB*. SO*'. 

2 , or 3 groups selected "^-^^oro^y! . 
c.-eaimyl- 

trimethylsilyl. OK , => ' r1) lndepend ently 

^ I rt R 6 -^ P-yi or tri«uoro,etnyl, , 
represent H, v-i-6 

with the exception of 

indolyDpropionate; ^carbonylamino) -3- (3- 

4-methoxybenzyl 2-(i.i 

indolyD propionate; indolyl) - 2 -aminopropionate; 

, a g-trimethylbenzyl 3-(3-mdoiyx> 

:e:;: 1 3"3-indo 1 y 1 ,- 2 - l( — vip-yn 

, Solyl) P»*»"^ . 3 _ < 3 . ln doXyl) Propionate, 
4 -nitr=benzyl 2 ^ propionate; 
benzyl 3-<l— ^ _ 2 . (1 , ^ethylethoxycarbonyl 
benzyl 3-(l-naphthyl> I 
amino)propionate; 
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»-»e t nyl-H-be M yl ^- ( »-wW*l> -3 (1 . 1 

ai.ethyiet^carbonyia.in^ 

B -»ethyl-N- (2-f luorobensyl) -3- (2 
Le t hyle tt0 xy=a rbOT y 1 a, i no,prop,on ! »ae 

N-BetByl-H-l.en.yl -3-<l-naphthyl W d.l 
a^thylethcxyc^onylaBinOprcp,™^. 

r^yr"— 1,-3-,2-nap^- 
aminopropionamide; _ 2 - am ino P ropionamide ; 

M-methyl-H-<3-flu° robenz y 1) . *" 

a^thylethoxycar.onylaBinCprop^e. 

benzyl 3-phenyl-2-aminopropionate i and 
rXo b eLy 1 3- P he„y 1 - 2 -inoprop 10 na t e. 

2 A co^d as claimed in claiB 1 of formula 
,») , or a salt or prodrug thereof: 




NR'V 



wherein 



( lA) 

X, Y and Z are as 



defined for formula (I) 
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more 



Q l represents a phenyl group 

^ud Q 2 of structure 
halo, or a group Q 



substituted by one or 




15 



20 



25 



30 



aW1 ; ana . either each independent* represent - « * 

or both ""^' "t either F end o are each 

when w 1 is M-E el ™ dotted line represents a 
independently N,°r CH and e ^ u 

bond, or F and G are each a> 2 . ^ fl ^ Mtb „ 

absent, and when W 1 is o cr s 

- - "r^:: rr::Xnt b on ^ ^ r 

each R may be a s except on W 1 , and 

position of the ring system of^Q , ^ ^ 

independently -^^'^ein R* and R* each 
trif luoromethyl or CONE R , Qr 
independently represent H, C^ 6 
trif luoromethyl ; 

n is 0, 1, 2 or 3; . ontlv represent H f Cj-e 

Rl ° ^ C ^rroP^ally substituted in the 
aixyl. phenyKCi-4 J allcy l, c x - 6 alXoxy, 

pbenyl ring by one or more of 1 6^ ^ ^ ^ 
nalo and trif luoromethyl) , CO , subst ituted 

wh ere R z i- Cx-6 ^ "J^ 1 P alkoxy , ha lo and 
by one or more of Cl - 6 al*yl. c l"* 

trif luoromethyl) : 

R 12 represents H or Ci-e alleys 
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„ „ r , . alkvl or phenyl (optionally 

r 13 represents H, Ci_6 a-utyx v 

r, * alkvl. C 2 -6 alkenyl, 

^3 ^ HrW, ; COO^ or 

- conA* where R* and R v are as above defined) , 
3 L prese nts a phenyl group which may optionally 

be substituted by one or more of Cl _ 6 al*yl, c 2 . 6 
alKenyl, C 2 - 6 alKynyl, halo, cyano^ nxtro, 

trifl uoromethyl SCH3, --3^-3 OH n R , _ 
0 NR X COR V , NR x COOR v , C 00R x or CONR ' WherB 
as above defined. 

3 A compound as claimed in claim 2 wherexn R 
and R 11 each independently represent H, C^e alkyl, 
h !i ,c Talkyl) (optionally substituted in the phenyl 
L5 phenyKCi-4 alkyl) (P halQ and 

ring by one or more of C A _ 6 u l~« 
trifluoromethyl'), COR*, COOR* or CONHR . 

4 . A compound as claimed in claim 2 or claim 3 of 
20 formula (IB) : 



30 




(IB) 



5. a compound as claimed in claim 2 or claim 3 of 
formula (IC) : 
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(U) 



6m a compound as 



:1 aimed in claim 1 of formula 



(ID) 




(ID) 



25 



30 



wherein 3 _ be nzothiophenyl, 3- 

0 3 rn^^^i or phenyl opt^ny 

indazolyl. 1— ^ P sabstitaents sele cted fro* 
substituted by one or more ' nltro , 

d-salfcyl- C 2 - 6 alKenyl. c 2-«f *™ ' S0R , s0 R a, 0 R*, 
.Lluoro-etbyl. "^'r^'^eHa and 

Cl _ 6 al*yl. optionally *c and R d each 

^c, c02E o, CO**.*** , alfcy! « «^ 
Independently represent H, c^u 
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K d arc as above def ined ; and represe nt Cl - 6 alfcyl, 

R 22 ^ R 23 each independently repre 

C^U-fl. ca-.alkynyl. halo cyano, nitro 

trifluoromethyl) . 5 

7 . , co»pou„a as <UI— ^ 1 — ~ 

r 1 and R 1 represents C0R c . 

g ; c^und as clawed In cl.i. X 

^ imethylet hc Jt y=ar to ny 1 a»ino,-3-(3- 

2-methoxybenzyl 2-(i,J- 

indolyD propionate ; 3 _ in dolyl) propionate ; 

3 5 -di*ethylbenzyl 2-acetam 1 do-3 (3 in * 
^-dimethylbenzyl 2-cyclohexanecarboxamido 3 (3 

indolyDpropionate; ^-benzamidopropionate; 
3 5-dimethylbenzyl 3-(3-indoJ.yaj 
'^ethylbenzyl 2- (N^-diBethyla^o) -3-(3 

indolyDpropionate; „ N _ 

3 , s-dimethylbenzyl 3- (3-indolyl) -2- (N,* . 
tr imethyla»ino)propionate ; propio nate; 

, diphenyl^etbyl 2-aceta», ^ 1 ^^.3. 
3 5 -(bis(trifluoromethyl)benzyij 
(3 -'benzo[b]thienyl)propionate ; ^^.3- 
3 V(bisd:rifluoro m eth y i)b e nzyl) 2-aceta^do 

( 3 - • indazoly 1 ) propionate ; 
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2- trifluoromethylbenzyl 3-(3-indolyU -2- 
benzamidopropionate; 2 . 

3- trifluoro.ethylbenzyl 3-(3-xndolyl) 

benzamidopropionate; ben2amido propionat e ; 

indolyl) propionate; _ indoly i) propionate; 

indolyl) propionate; r ,x_o_r 2 4- 

3 s-dimethylbenzyl-B-O-^ndolyl)^ (2,4 

3 ,5-diiaethylbenzyl-3-(3 maoxy 
benzamidopropionate; 

3,5-dimethylbenzyl 2-acetamido-3 (3,4 

dichlorophenyl) propionate ; 
N . ( 3 f 5-dimethylbenzyl)-2-benza ml do 3 (3 

indolyl) propionamide; _ 2 _ b enzamido-3-(3- 
N -(3,5-(bi S (trifluoro m ethyl)benzyl) ) 2 

indolyDpropionamide; benzamido -3-(3- 
N _ ( 3 , 5-dimethylbenzyD -N-metnyx 

indolyDpropionamide; a « in o-3-(3-indolyl) propane 

..p^-dimethylbenzyloxy - ^ M_ 
x . (3 , 5-dimethylbenzyloxy) -2-acetamia 
indolyl) propane; 
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N-(3 5-(bis(trifluoromethyl)cenzyi;; v 
ureidopropionamide; 

3-(3-benzo[b]thienyl)-2-acetamido-i-(3,5- 
rM s rtrif luoromethyl) benzyloxy) ) propane ; 

xo (2S)-2-a=et M .ido-l-(3, 5 -dimet 1 ,ylbenzyloxy)-3- 

n"?;— ^oxy.-.X-nap^P-Pane, 
2-acetamido-l- (3 , 5-dii.ett.ylbei.zyloxy) -3- (1- 

3 , 5-dimethylbenzyl 2 (N,N-diethyla*ino) -3- (3- 
indolyl) propionate; 

3r 5-(bis(trifluoromethyl)benzyl) 3-<3-indolyl) 2 

benzamido propionate; N . dime thylamino) -3- 

20 3,5- (bis (trifluoromethyl) benzyl) 2 (N,a ax 

(3-indolyl) propionate; 

^5-di.neLylbenzyl (28) - 2 -t-butyloxycarbonyla m xno-3-(l 

naphthyl)propionate; n-naohthyl) propionate 

3, 5-dimethylbenzyl (2 s)-2-aia 1 no-3-(l-naphtliyi)P p 

25 3,5-dimethylbenzyl (2S) -2-aceta*ido-3-<l- 

naphthy 1 ) propionate ; 

3 laiLthylbenzyl a-aceta.ido^-phenylpropxoante. 
2 : M thoxy b .nzyl-3-(3-i„do 1 yl,-2- b e»za B idoprop 1 onate. 

„- (3 , 5-bis (trl£luoromethyl)be M yl) -2-a=e*a»ido-3-< 
to indolyDpropionamide; 

3 " 5 -dLUylben*yl (2 s ) - 2 -t-butyl<.xy=ar b onyla« 1 no-3- ( 2 

naphthyl) propionate; 

".IdiLthylbensyl <») - 2 - m in<>-3- ( 2-na P hthyl> 

propionate; 
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3 , 5 -dimethylbenzyl ( -2-.=etamido-3- (2- 
naphthYDprcpionate; aoprop . oMte . 
3-^1— ^" 3 3 ; ly -2- b en 2 amidopropionate.. 

s:r- ( < 3-rn dol Y yl ,- 2 -^op r0 p i o„a tei 

and salts and prodrgus thereof. 

9 . A compound as claimed in any one of the 
preceding claims, or tmxta . 

r-aU-dimUle^car—no,.^- 

indolyl>propionate; ^^onylamino) -3- (3- 

4-metboxybenzyl 2-(i,J- a 

indolyl) propionate; ^mopropionate; 
2 4 6-trimethylbenzyl 3- (3 maoxy ; 

' . ^ i„-n- 2 -{ (4-methylphenyl) 

benzyl 3-(3-indolyD 2 ((4 m 

^^^^^^^ 

benzyl 3- (l-naphtnyl) 2 

amino) propionate ; _ 

^ 3-<2-naphthyl, -2-a* -prop onate 

s -»ethyl-S-benzyl 3-(2-naphthyl)-2 (1.1 
Let.ylet.oxycar.onylamino.prop^e. 

H-»etnyl-N-(4-fl««= MM > rl) - 3 "< 2 * . 

N -methyl-K-(2-£l"° r ° benilyl) 3 < 2 . * 
dimethylethoxycarbonylamincprop^namxd.. 
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N-methyl-N-benzyl-3- ( 1-naphthy 1) -2- < 1 , 1- 
dia ethylethoxycarbonylamino) P ropionamxde; 

N-»ethyl-N- (4-f luorobenzyl) -3- (2-naphtnyl> -2- 

aminopropionamide; 

N -»ethyl-N-(2-fluoroben Z yl)-3-( 2 -naphthyl)-2 

aminopropionamide; 

N - m ethyl-N-(3-fluorobenzyl)-3-(2-naphthyl)-2 

aminopropionamide; Minopropio namide; 
N-methyl-N-benzyl-3- ( 2-napfttnyj. } 

„.me t hyl-H-(3-fluorobenzyl)-3-(2-naphthyl) 2 (1,1 

d imethylethoxycarbonylamino)pro P ionam 1 de; 

. o_ Dne nyl-2-aminopropionate; or 

^^««« *- - - 

therapy 

10 A process for the preparation of a compound as 
clai med in any/one of claims 1 to S > P-ess 

comprises reaction of a compound of formula (II). 




NR 1 R 2 



-H 



30 



( II ) 

• tA *2 p 3 q 1 , X and Y are as defined for 

formula (H. »1 compound of 

Hal— CHR^R^ i in the presence of a base. ora P 
formula HHR 8 -CHR<R 5 , "herein R » and E " 
or formuXa (I, and Ha! is haXo, an. * neces-r, 
desired, converting the compound of formu °° 
prepared to another compound of formula (I) . 
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™,«tical composition comprising a 
xl . A pharmaceutical P g a 

compound as claimed in any one of claims 
compound selected from 

i -,.r3-indolyl)-2-amin°P roplonate ' 
benzyl 3-(3 indoxy ' inopro pionate ; 

indolyDpropionate; 3 _ ind olyl) propionate; 

4-nitrobenzyl 2-acetamido-3- (3 

nhthvll _2-aminopropxonate , 
benzyl ^^-aimethylethoxycarbonyl 
benzyl 3-(i-naphthyl) 2 i±, 
amino) propionate ; 

benzyl 3-C«^>-'-«-Z^ 

N-methyL-N-benzyl 3-(2-naphthyl) 2 d 

N - ffi etnyl-N-(4-fluorobenzyl)-3 (2 

dimetbyletboxyca^^ 
K-methyl-H-(2-fluorobenzyl) -3 (2 

N . m ethyl-N-benzyl-3Mi-naphthyl)-2 (1,1 

N -*ethyl-N-(4-fluorobenzyl) 3 (2 n P 

aminopropionamide; _ napnt hyl) -2- 

N - me thyl-N-(2-fluorobenzyl) 3 (2 

aminopropionamide ; 
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N -»ethyl-N- ( 3-f luorobenzyl) -3- ( 2-naphthyl) -2- 

N .»ethyl-N-(3-fluorobenzyl)-3-(2-nap h thyl)-2-(l,l 

dimethylethoxycarbonylamino) propionate ; 

benzyl 3-phenyl-2-aiainopropionate; 
4-nitrobenzyl 3-phenyl-2-aminopropionate , 
in association with a pharmaceutical^ acceptable 
carrier . 

12 A method for the treatment or prevention of a 

t.chyKinxns. whx=h m** ^^-reducing ***** 
rrl^T^- «- —unas — g to d*. 

D enzyl 3 -<3-ind*lyl)-2-aminopropionate; 
4-nitrobenzyl 3-<3-indolyl)-2-aminopropionate, 
4-nitrobenzyl .-(x^-di.ethylethoxycarbonylamxnO^-O 
indolyl) propionate; 

benzyl z-d.l-d^ethylethoxycarbonylamxno)^ (3 

rrSSS^l 3 - ( 3-in d olyl>- 2 -a m inopropionate,. 
benzyl 3 -(3-indolyl>-2-< (4-methylphenyl) 

benzvl 3 -(l-naphthyl)-2-aminopropionate; 

benzyl i r ^d^ethylethoxycarbonyl 

benzyl 3-(l-naphthyl)-2 (i,± aim 

amino) propionate; 

benzyl 3-(2-naphthyl) -2-aminopropxonate; 
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N-^thyl-N-benzyl 3 -(2-naphthyl) -2-(l,l- 
H-»ethyl-N-(4-fluaro b enzyl)-3-(2 naph 

N-methyl-N- (2-f luorobenzyl) -3- (2 naph y 

Lethylethoxycarbony^ 

H^ethyl-N-benzyl-B^l-naphthyl)^-^! 

di^etho^ca^ 
N . me thyl-N-(4-fluorobenzyl) 3 (2 

aminopropionamide; 2 - na phthyl) -2- 

N - m ethyl-N-(2-fluorobenzyl)-3-(2 naph 

aminopropionamide; } hthy i) -2- 

N-methyl-N-(3-fluorobenzyl) 3 (2 

aminopropionamide ; _ 2 Wnopropionaiaide ; 

benzyl 3-phenyl-2-aminopropronate. and 
TSLJw 3-phenyW-aminopropxonate. 

13 x method aocording to claim 1. torthe 
treatment or prevention of pain or inflammatxon. 

14 x MM -cording to claim 10 for the 
treatment or prevention of migrame. 

15 x method according to claim 10 for the 

1 • f postherpetic neuralgia, 

treatment or prevention of postherp 



